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THE  PRESIDENT'S  ADDRESS. 
By  henry  B.  HORLBECK,  M.  D.,  of  Charleston,  South  Carolina. 

Mr.  Chairman  and  Members  of  the  American  Public  Health 
Association — Ladies  and  Gentlemen: — The  distinguished  honor  has 
been  conferred  upon  me,  of  presiding  over  this,  the  25th  anniversary,  of 
the  birth  of  the  American  Public  Health  Association.  It  is  an  event,  or 
rather  an  epoch,  and  a  memorable  one.  I  greet  you,  my  fellow-members, 
with  gratitude  for  this  distinction.  To  address  this  Association  as  their 
president,  has  always  impressed  me  as  the  highest  honor  conferable  in 
our  profession,  and  pursuit  of  life. 

To  be  called  to  be  your  presiding  officer,  on  your  quarter-centennial 
anniversary,  is  an  accentuation  of  a  great  privilege,  which  my  life-long 
devotion  to  the  objects  and  efforts  of  your  body  can  alone  repay.  In  the 
name  and  on  behalf  of  my  state  and  city  I  thank  you  for  this  great  honor. 
I  recognize  this  mark  of  your  consideration  as  largely  due  to  the  labors 
of  our  state  and  municipal  sanitarians  in  South  Carolina  and  Charleston, 
who  have  given  their  time  and  made  their  contributions,  to  the  enlight- 
ened philanthropy,  which  is  your  most  significant  characterization. 

The  Association  have  happily  chosen  the  city  of  Philadelphia  as  the 
place  to  hold  their  meeting  on  this  occasion, — a  city  which  has  for  a 
century  held  the  proud  distinction  of  being  foremost  in  the  best  and 
highest  professional  attainments ;  a  centre  whose  radiations  of  illumina- 
tion have  blessed  our  whole  country;  a  city  which  has  been  always  in  the 
front  rank  of  the  noblest  aspirations,  in  a  calling  where  the  first  require- 
ment is  an  abnegation  of  personal  and  selfish  consideration,  a  profession 
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which  exacts  devotion  to  the  wants  of  mankind  when  they  become  suffer- 
ers and  requires  unalterable  loyalty  in  bestowing  relief. 

Along  the  century's  diapason  the  great  names  of  Rush,  Wood,  Chap- 
man, Gross,  Leidy,  Jackson,  Mitchell,  and  Mutter,  come  down  to  us,  in 
consonant  accord  with  the  best  and  truest  ideals  of  humanity.  From  these 
and  other  great  worthies  of  this  city,  the  wisdom  of  the  ages  has  been 
given  to  thousands  of  our  colleagues,  who  have  glorified  their  teachers  by 
constant  self-sacrifice  and  laborious  loyalty  to  their  Alma  Mater.  To 
Philadelphia  we  are  under  obligations  for  the  establishment  during  the 
first  half  of  this  century  of  the  best  schools  of  medicine  in  our  country. 
The  lights  in  the  sacred  fane  of  medical  lore  have  been  kept  constantly 
bright  and  to-day  the  same  untiring  devotion  to  the  highest  and  best 
requirements  of  our  profession  is  recognized,  and  Philadelphia  is  second 
to  none  in  her  great  schools  for  the  propagation  of  professional  medical 
knowledge. 

We  are  here  to-night,  to  take  note  of  our  own  labors  and  successes  for 
the  past  25  years;  to  take  note  of  those  who  have  been  working  in  the 
same  field,  in  other  lands  ;  and  to  take  note  of  our  illustrious  predeces- 
sors who  have  in  the  past  sowed  the  first  seeds  in  the  cause  of  Hygiene. 
During  this  quarter  of  a  century  the  members  of  the  American  Public 
Health  Association  have  given  their  most  strenuous  efforts  to  their  sacred 
cause.  They  have  taken  cognizance  of  the  work  and  acquirements  of 
foreign  lands,  and  have  kept  pace  with,  and  contributed  their  quota  to, 
this  benefaction  to  humanity.  With  a  singular  and  continuous  loyalty, 
and  a  brotherhood  cemented  by  mutual  esteem  and  ambitions,  without  a 
break  in  kindly  association,  they  have  gone  on  in  the  good  work.  Com- 
mencing with  a  score  of  men  in  the  United  States,  they  have  grown  and 
broadened,  until  three  great  countries  have  felt  and  benefited  by  their 
influence.  This  membership  now  comes  from  the  United  States,  the 
Dominion  of  Canada,  and  the  Republic  of  Mexico,  and  contributes  to  the 
common  cause.  When  it  is  considered  how  vast  these  influences  are, 
and  to  what  extent  they  reach,  it  must  be  recognized  that  in  no  branch  of 
science  is  there  greater  usefulness  and  more,  absolute  help  given  to  the 
enjoyment  of  the  abundant  gifts  of  Providence.  Every  environment  of 
mankind  is  a  study  for  the  sanitarian,  the  broadest  and  most  extensive, 
and  the  narrowest  and  most  minute  ;  from  the  first  inhalation  of  air  into 
the  human  lungs  to  the  latest  expiration  of  the  same ;  from  the  few  first 
drops  of  the  mother's  milk  to  the  last  nutritive  pottage  :  and  during  all 
this  existence,  be  it  brief  or  exceeding  the  extreme  lot  of  man's  threescore 
years  and  ten,  it  is  the  province  of  the  hygienist  to  forefend  this  precious 
mystery  which  we  call  life,  from  the  countless  and  innumerable  evils  and 
poisons  that  interfere  with  and  militate  against  its  continuance. 

Surely  such  a  field  was  a  worthy  object  to  call  into  existence  this 
organization,  to  which  we  owe  allegiance  and  to  which  we  are  willing  to 
devote  our  best  thought  and  lifelong  labors.    From  the  dawn  of  recorded 
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history,  we  learn  of  the  labors  of  the  nomads,  and  then  of  the  cities,  to 
exercise  cleanliness  and  care  in  removing  from  their  surroundings  the 
tainted  or  dangerous  accumulations  occurring  from  collective  congrega- 
tions of  mankind.  From  the  use  of  the  simplest  methods,  gradually 
increasing  in  scope  and  character  as  living  became  more  complex,  and 
required  more  developed  and  fuller  procedures,  mankind  has  gone  on 
improving,  until  now,  the  highest  scientific  knowledge  is  made  available 
throughout  the  vast  peoples  of  the  earth.  It  is  the  aim  and  duty  of  the 
devotee  of  the  goddess  Hygeia  to  observe,  and  watch  every  event  in  the 
period  of  man's  probation  on  earth,  be  he  asleep  or  awake,  be  he  a  prince 
or  a  peasant,  be  he  the  magnate  of  10,000  employees  or  the  employee 
himself. 

It  is  surely  the  duty  of  the  laborer  in  this  vineyard  to  protect  the  hum- 
blest as  well  as  the  mightiest  in  their  vocations  and  life's  occupations;  to 
keep  the  air  they  breathe  pure  and  untainted  ;  to  have  their  food  and 
drink  wholesome  and  clean  ;  to  have  their  homes  free  from  the  various 
forms  of  contagious  diseases,  and  to  have  their  clothing  suitable  to  their 
habitat  and  climate.  The  essence  of  life  we  do  not  know  ;  the  veil  of  the 
temple  at  Isis  is  now,  as  it  was  thousands  of  years  ago,  a  mystery  as 
insoluble  as  when  the  priests  at  that  shrine  administered  their  rites. 
Not  so  with  the  causes  of  death  ;  they  are  no  longer  guarded  by  a  mys- 
terious cohort.  The  cohort  is  a  known  and  recognized  reality,  and  the 
theories  based  upon  the  humors  of  the  blood  have  given  place  to  a  knowl- 
edge of  the  denizens  of  the  blood,  and  the  pathogenic  denizens  of  the 
blood  are  being  recognized  and  known,  as  surely  as  the  flora  and  fauna  of 
our  various  lands.  The  fauna  or  flora  of  the  blood  are  being  studied  as 
have  been  studied  the  birds  of  the  air  or  the  fishes  of  the  deep  or  the 
beasts  of  the  earth.  The  denizens  of  this  unseen  world,  unknown  except 
through  the  adventitious  agency  of  the  microscope,  give  us  one  of  the  key- 
notes of  our  temporal  welfare  ;  explain  to  us  how  it  is  that  we  are  able  to 
enjoy  our  existence,  proclaim  to  us  that  they,  these  same  denizens,  give  us 
permission  to  live.  Were  it  not  for  the  saprophytic  bacteria,  the  world 
would  be  piled  mountain  high  with  the  myriads  of  corpses  of  the  past  dead. 
Their  usefulness  permits  our  living.  They  serve  to  carry  back  to  primeval 
elements  all  our  composite  organisms  or  organizations.  Nothing  could 
be  more  forcible  and  more  convincing  than  the  deductions  of  the  great 
Pasteur,  in  this  connection,  "That  whenever  and  wherever  there  is 
decomposition  of  organic  matter,  whether  it  be  the  case  of  an  herb  or  of 
an  oak,  of  a  worm  or  a  whale,  the  work  is  exclusively  done  by  infinitely 
small  organisms.  They  are  the  important,  almost  the  only,  agents  of 
universal  hygiene  ;  they  clear  away  more  quickly  than  the  dogs  of  Con- 
stantinople, or  the  wild  beasts  of  the  desert,  the  remains  of  all  that  has 
had  life  ;  they  protect  the  living  from  the  dead  ;  they  do  more,  if  there 
are  still  living  beings  ;  if,  since  the  hundreds  of  centuries  the  world  has 
been  inhabited,  life  continues,  it  is  to  them  we  owe  it." 


4 


THE  PRESIDENT'S  ADDRESS. 


The  spirit  and  methods  in  use,  to  open  up  the  pathways  to  concrete 
knowledge,  are  the  best  that  have  been  in  use  since  the  domain  of  letters 
has  given  us  the  history  of  the  past  life  or  lives  of  mankind.  We  have 
occasionally  to  deplore  the  grievous  mistakes  that  are  made  in  recogniz- 
ing ideas  and  theories  of  so-called  facts,  unsustained  by  the  convincing 
proofs  of  successful  observation  and  experiment.  We  cannot  too  highly 
deprecate  these  mistakes.  They  are  prolific  of  trouble,  sometimes  bring- 
ing obloquy  on  the  surely  rational  methods  of  inquiry  now  prevalent,  and 
so  largely  contributory  to  our  development  of  the  great  truths  of  nature. 
The  health  of  the  people  should  be  the  first  duty  of  the  governing  classes, 
for  without  this  health  there  can  be  no  prosperity,  and  even  if  prosperity 
seem  to  shine,  there  can  be  no  enjoyment.  As  surely  as  the  health  of 
the  masses  is  secured,  so  surely  will  there  be  human  enjoyment.  With 
such  aspirations  and  such  requirements  the  American  Public  Health 
Association  came  into  existence,  and  with  the  fulfilment  of  this  needful- 
ness it  has  grown  into  the  powerful  and  complete  organization  that  to-day 
commands  the  attention,  respect,  and  approval  of  the  highest  American 
civilization. 

I  have  thought  it  wise  to  bring  to  your  attention  on  this,  our  twenty- 
fifth  anniversary,  the  story  of  the  birth  of  the  American  Public  Health 
Association,  and  gleaning  from  the  historical  sketch  of  Dr.  Stephen  Smith, 
our  first  president,  we  find  that  on  the  evening  of  Friday,  April  i8,  1872, 
a  meeting  of  the  following  gentlemen  was  held,  at  the  New  York  Hotel,  in 
the  city  of  New  York  :  Doctor  Stephen  Smith  of  New  York  ;  Doctor  Elisha 
Harris  of  New  York  ;  Doctor  John  H.  Rauch  of  Chicago ;  Doctor  Chris- 
topher C.  Cox  of  Washington  ;  Doctor  Moreau  Morris  of  New  York  ; 
Doctor  Heber  Smith  of  the  United  States  Marine  Hospital  Service ; 
Doctor  E.  H.  Janes  of  New  York ;  Carl  Pfeiffer  of  New  York. 

These  organizers  of  the  greatest  and  most  successful  sanitary  body 
now  in  existence  in  the  world,  discussed  the  object  of  their  meeting  and 
reviewed  the  methods  of  studying  and  repressing  the  causes  of  epidemics 
and  the  preventable  kinds  of  disease  by  the  help  of  hygiene,  and  the 
application  of  physical  knowledge  generally  to  public  health  organizations. 
They  declared  themselves  a  temporary  committee  for  the  purpose  of  cre- 
ating a  permanent  organization  for  promoting  public  health  interests.  A 
committee  on  permanent  organization  was  elected,  and  they  issued  a  call 
for  a  meeting  at  the  Ocean  Hotel,  Long  Branch,  N.  J.,  September  12, 
1872.  This  meeting  was  held.  Dr.  Harris  presiding;  a  constitution  was 
adopted,  and  The  American  Public  Health  Association  came  into  exist- 
ence ;  with  Dr.  Stephen  Smith  of  New  York  as  president ;  Dr.  E.  M. 
Snow  of  Rhode  Island,  first  vice-president;  Dr.  C.  B.  White  of  Louisiana, 
second  vice-president ;  Dr.  J.  H.  Rauch  of  Illinois,  treasurer  ;  Dr.  Elisha 
Harris  of  New  York,  secretary  ; — declaring,  that  the  objects  of  this  Asso- 
ciation shall  be,  the  advancement  of  sanitary  science,  and  the  promotion  of 
organizations  and  measures  for  the  practical  application  of  Public  Hygiene. 


THE  PRESIDENT'S  ADDRESS. 


S 


I  have  thought  it  becoming,  and  proper,  that  on  this,  our  twenty-fifth 
anniversary,  we  should  recognize  the  founders  of  our  society  and  renew 
our  knowledge  of  the  commencement  of  this  body.  From  this  exceed- 
ingly small  number  of  organizers  there  has  grown  a  society  of  a  magnitude 
commanding  a  wide-spread  interest  and  having  an  overwhelming  influence, 
in  the  well-being  and  happiness  of  three  great  countries. 

From  this  meeting  at  Long  Branch,  the  American  Public  Health 
Association  has  gathered  in  its  fold,  among  its  membership,  1,844  names 
enrolled,  and  now  has  869  members  in  active  service.  It  was  the  touch- 
stone, and  so  tremendous  a  success  showed  how  wisely  these  gentlemen 
acted  in  organizing  an  association  for  the  practical  use  of  all  hygienic 
measures  for  the  public  good  ;  a  want  that  was  surely  felt,  to  be  supplied 
by  a  devoted  band  of  unselfish  and  constant  workers  whose  aim  and 
desire  were  embodied  actively  in  the  mitigation  of  human  suffering  and 
the  lengthening  of  human  life. 

At  the  Washington  meeting  in  1885,  it  was  determined  to  open  our 
portals  to  the  Dominion  of  Canada,  our  sister  across  the  border,  and 
Canada  has  become  as  one  of  ourselves.  At  the  Charleston  meeting  in 
1890  two  distinguished  members  of  the  Superior  Board  of  Health  of  the 
Federal  District  of  Mexico  were  present,  Dr.  Domingo  Orvananos  and 
Professor  Jose  L.  Gomez  ;  and  at  the  Kansas  City  meeting  it  was  deter- 
mined to  invite  the  Republic  of  Mexico  to  come  within  our  fold.  She 
now  has  become  as  one  of  ourselves.  These  two  great  countries,  the 
Dominion  of  Canada  and  the  Republic  of  Mexico,  have  sent  their  most 
distinguished  scientific  workers  to  our  meetings.  These  gentlemen  have 
contributed  many  valuable  papers  on  hygienic  subjects,  and  thus  the 
Association  has  these  great  countries  in  their  organization, — The  United 
States  of  America,  the  Dominion  of  Canada,  and  the  Republic  of  Mexico, 
— deeply  interested  with  their  best  thought  and  most  advanced  scientific 
acquirement,  as  a  grand  membership,  working  to  the  common  end  and 
object  of  the  body,  the  utilization  of  all  acquired  knowledge  for  the  bet- 
terment of  the  habitat  and  surroundings  of  our  fellow-beings. 

This  energetic  and  powerful  roll  of  men  must  exercise  a  widespread 
and  potent  influence  in  the  well-being  of  the  American  public  health, 
adding  their  quota  to  the  fulfilment  of  the  privileges  of  the  Christian  dis- 
pensation. 

During  these  twenty-five  years,  what  an  amount  of  labor  has  been  done, 
bearing  abundant  fruit !  Every  department  or  section  of  hygiene  has 
been  advanced,  and  advanced  with  sure  and  steady  steps,  bringing  more 
comfort  to  millions  of  peoples  in  all  civilized  lands, — such  comfort,  as  the 
years  go  by,  that  we  forget  the  inadequate  means  for  well-being  that  our 
forefathers  or  forbears  were  forced  to  be  content  with.  With  our  better 
and  more  satisfactory  appliances,  invented  or  furnished,  it  seems  a  mys- 
tery to  us  how  life  was  bearable  in  the  late  past.  To  get  a  simple  bath, 
one  of  the  most  important  adjuncts  to  our  health  and  daily  comfort,  the 
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old  and  ponderous  wooden  tub  had  to  be  filled  with  painful  effort,  with 
bucket  after  bucket  of  water,  often  carried  up  two  or  three  stories,  to  be 
emptied  in  an  equally  tiresome  manner.  Such  methods  are  now  ex- 
changed for  the  porcelain  tub,  filled  in  a  few  minutes  at  any  temperature 
that  may  be  desired,  and  all  within  the  reach  of  a  modest  income.  Other 
accessories  to  the  bath-room  are  universally  provided,  giving  comfort  and 
relief  where  discomfort  prevailed. 

The  progress  in  betterment  has  been  indeed  marvelous  and  wonderful. 

The  field  of  labor  covered  by  our  membership  is  immense,  and  the  22 
volumes  of  our  transactions  are  a  noteworthy  evidence  of  the  painstaking, 
unselfish,  and  laudable  labor  that  always  characterized  this  Association. 
Since  the  first  meeting  of  the  Association  in  1872,  there  have  been,  includ- 
ing Volume  22,  698  papers  read  by  580  authors  and  9,117  pages. 


Volume 

I, 

563  pages. 

48  papers. 

44 

authors. 

Volume 

2, 

552  pages, 

43  papers. 

39 

authors. 

Volume 

3' 

241  pages, 

29  papers, 

29 

authors. 

Volume 

4. 

396  pages. 

37  papers. 

33 

authors. 

Volume 

S> 

256  pages. 

20  papers. 

19 

authors. 

Volume 

6, 

497  pages, 

36  papers. 

36 

authors. 

Volume 

7. 

446  pages. 

33  papers, 

30 

authors. 

Volume 

8, 

359  pages, 

2 1  papers. 

20 

authors. 

Volume 

9> 

453  pages, 

26  papers. 

36 

authors. 

Volume 

10, 

536  pages, 

46  papers. 

43 

authors. 

Volume 

II, 

449  pages. 

17  papers. 

17 

authors. 

Volume 

12, 

380  pages, 

13  papers, 

1 2 

authors. 

Volume 

13, 

412  pages, 

16  papers. 

15 

authors. 

Volume 

14, 

306  pages. 

19  papers. 

18 

authors. 

Volume 

15, 

361  pages. 

26  papers. 

24 

authors. 

Volume 

16, 

384  pages. 

24  papers. 

24 

authors. 

Volume 

17, 

321  pages. 

2 1  papers. 

2 1 

authors. 

Volume 

18, 

513  pages. 

52  papers. 

50 

authors. 

Volume 

19, 

357  pages. 

44  papers. 

43 

authors. 

Volume 

20, 

565  pages, 

60  papers. 

58 

authors. 

Volume 

21, 

410  pages. 

31  papers. 

31 

authors. 

Volume 

22, 

360  pages. 

36  papers. 

36  authors. 

Besides  this  number  of  papers,  there  have  been  voluminous  and  con- 
stant reports  and  presidential  addresses  and  addresses  from  distinguished 
speakers  in  different  cities  on  hygienic  topics,  with  often  very  interesting 
discussions.  These  large  and  handsome  volumes  are  not  only  a  monu- 
ment to  the  unremitting  work  of  the  Association  but  contain  information 
of  the  fullest  character  on  every  theme  that  a  sanitarian  or  hygienist 
desires  in  his  life  and  labor. 

In  addition  to  the  regular  volumes  there  have  been  published  the  vol- 
ume containing  the  report  on  disinfectants,  and  the  papers  prepared  for 
the  Lomb  prizes,  100,000  copies  of  the  latter  having  been  distributed. 
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These  papers  have  kept  up  with  the  development  of  our  science  and  they 
indicate  the  marvelous  progress  that  has  been  made  in  biological  research. 
During  this  quarter  of  a  century  the  practical  use  of  bacteriology  may  be 
almost  said  to  have  been  created,  and  although  for  years  previously  inves- 
tigations were  being  carried  on,  the  development  for  daily  use  of  this 
branch  of  science  may  be  said  to  have  been  begun,  bearing  fruit  of  such 
value  as  to  astound  the  most  sanguine,  and  giving  encouragement  to  hope 
for  still  greater  results.  Over  200  years  ago,  in  1675  Delft  in  Holland, 
Antony  von  Leuenhoeck  first  published  his  observations  in  this  most 
interesting  field  of  biology,  "  the  world  of  the  infinitely  little." 

Hundreds,  nay  thousands,  of  laborers  have  been  working,  and  are  now 
working,  to  develop  the  microscope,  this  potent  hand-maiden  of  the  hygi- 
enist.  Bacteriology  is  now  a  part  and  parcel  of  our  science.  It  is  one 
of  the  foundation  stones  of  all  progress  in  the  opening  of  our  knowledge 
of  sanitary  science.  Leuenhoeck  first  made  a  simple  lens,  perfect  enough, 
however,  to  discover  animalculae,  really  bacteria,  found  in  the  saliva  of 
the  mouth  and  in  the  material  of  the  teeth,  finding  them  also  in  a  drop  of 
rain-water ;  living,  minute  organisms  now  known  as  bacteria,  and  he 
prosecuted  his  inquiries  to  find  these  organisms  in  various  elements, — in 
different  waters,  in  the  intestines  of  birds  and  batrachia,  and  in  the 
human  evacuations.  He  found  them  and  described  them,  difYerentiated 
them,  and  thus  laid  the  foundation  of  the  science  which  to-day  permits  us 
to  forefend  fatal  results  that  for  ages  have  decimated  and  destroyed  man- 
kind. Leuenhoeck  found  these  organizations  and  his  successors  saw  in 
them  a  cause  of  disease. 

In  the  last  century  contributions  were  made  by  Plenciz  of  Vienna, 
Needham,  and  Spallanzani,  who  kept  the  science  alive  by  their  work  and 
inquiries.  In  this  century  Schulzein  in  1836,  Schwann  in  1837,  and 
Schroder  and  Dusch  in  1854,  followed  by  Chreveuil,  Pasteur,  and  Tyn- 
dall,  kept  the  fires  alight ;  but  the  glow  of  the  light  of  progress  and  devel- 
opment of  bacteriology  has  been  made  brighter  than  ever  before  in  the 
period  covered  by  the  date  of  the  foundation  of  our  organization. 

Nearly  every  one  of  the  score  or  so  of  the  discovered  bacteria  that  are 
pathogenic  and  that  seriously  menace  human  life,  have  been  found  and 
described  in  the  twenty-five  years  of  the  existence  of  the  American  Public 
Health  Association. 

Among  the  first  important  researches  into  the  domain  that  now  inter- 
ests us  so  greatly,  was  that  of  1873,  a  year  after  the  birth  of  our  organi- 
zation, when  Obermeier  of  Germany  made  known  that  he  had  discovered 
the  Spirochaete  Obermeiri,  the  infectious  cause  of  relapsing  fever. 

In  1878  Koch  published  a  work  on  Traumatic  Infectious  Diseases. 

In  1879  Neisser  made  known  the  gonococcus  of  gonorrhoeal  pus. 

In  1880  Eberth  found  the  bacillus  of  typhoid  fever.  In  the  same  year 
Pasteur  published  his  investigations  on  fowl  cholera  and  also  published  a 
communication  on  the  attenuation  of  the  virus  of  anthrax  and  of  fowl 
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cholera,  and  upon  protective  inoculation  in  both  of  these  affections.  Dr. 
Sternberg  also  in  i88o  discovered  the  micrococcus  pneumoniae  cruposa;, 
the  micrococcus  Pasteuri,  and  the  bacteria  of  croupous  pneumonia.  In 
1882  Dr.  Koch  made  the  very  important  discovery  of  the  tubercle  bacil- 
lus. In  the  same  year,  1882,  Pasteur  published  his  researches  on  rouget, 
a  disease  of  swine,  and  also  published  a  paper  on  rabies.  In  this  same 
year  the  important  discovery  of  the  bacillus  of  glanders  was  made  by 
Loeffler  and  Schutz.  Dr.  Robert  Koch  in  1884  made  his  wonderful  dis- 
covery of  the  spirillum  of  cholera,  the  comma  bacillus,  and  the  same  year 
Loeffler  discovered  the  tetanus  bacillus.  In  1892  the  bacillus  of  influenza 
was  discovered  by  Canon,  and  also  discovered  by  Pfeiffer,  both  of  Berlin. 

Pasteur  and  Koch  have  been  pioneers  in  the  foundation  of  modern 
scientific  research  in  bacteriology. 

The  world  must,  through  all  succeeding  time,  render  to  them  the  hom- 
age due  for  their  incalculable  services.  Thousands  of  others  have  fol- 
lowed in  their  footsteps,  and  our  own  Association  boasts  of  a  number  of 
distinguished  men  who  are  engaged  in  this  interesting  field  of  inquiry. 
To  one  of  our  ex-presidents,  Dr.  George  M.  Sternberg,  we  are  indebted 
for  most  valuable  researches  and  discoveries,  and  to-day  have  for  all  stu- 
dents in  bacteriology  from  him  a  most  voluminous,  exhaustive,  and 
complete  manual  of  bacteriology. 

Publications  of  great  value  have  been  made  by  others,  and  it  is  to  be 
hoped,  that  with  such  a  devoted  band  of  students  the  result  must  be  wide- 
spread and  beneficent,  and  that  constant  discoveries  will  be  made  that 
will  permit  us  to  use  them  for  the  protection  of  the  human  race. 

Scientific  labor  and  inquiry  have  contributed  many  marvelous  gifts  to 
preventive  medicine,  in  the  improvements  in  the  methods  of  our  daily 
life,  in  every  measure  of  our  existence.  Protective  inoculation,  however, 
stands  at  the  highest  point  of  contribution  to  our  greatest  usefulness  in 
our  vocation  ;  and  during  the  existence  of  this  Association,  great  and 
wonderful  strides  have  been  made  along  the  line.  Following  in  the  wake 
of  the  work  of  the  immortal  Jenner,  who  just  one  hundred  years  ago  gave 
to  mankind  the  best  and  greatest  gift  that  has  ever  been  permitted  to  one 
man  to  bestow  on  the  human  race, — Pasteur  has  placed  his  name  on  the 
imperishable  roll  of  fame  by  his  work  on  rabies.  He  introduced  his 
method  of  the  prevention  of  rabies  by  using  the  attenuated  virus  of  hydro- 
phobia taken  from  an  animal  suffering  from  rabies.  He  had  observed 
the  long  period  of  the  incubation  of  hydrophobia  and  determined  to  make 
use  of  this  opportunity.  In  1885  he  reported  that  by  exposing  the  spinal 
cord  of  a  rabbit  in  a  dry  atmosphere  the  virulence  was  attenuated  and 
finally  lost,  and  after  making  fifty  dogs  of  all  races  and  ages  immune  to 
rabies,  and  being  convinced  of  the  success  of  his  discovery,  on  July  6, 
1885,  he  injected  beneath  the  skin  of  Jacob  Meister,  who  had  been 
severely  bitten  by  a  mad  dog,  an  emulsion  of  cord  which  had  been  kept 
for  fourteen  days,  this  treatment  being  kept  up  for  ten  days. 
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Thus  was  the  prophylaxis  of  hydrophobia  given  to  the  world  by  one  of 
the  most  distinguished  men  of  any  age,  a  man  who  by  his  constant  and 
wonderful  gifts  has  left  a  debt  due  him  which  is  immeasurable, — a  debt 
which  could  be  only  repaid  by  the  profound  gratitude  of  tens  of  thousands 
who  have  been,  and  are  to  be,  benefited  by  the  labors  and  genius  of  this 
truly  remarkable  man. 

Since  the  demonstrations  of  Pasteur  of  the  utility  of  attenuated  virus, 
in  immunization  for  rabies,  a  number  of  institutes  have  been  established 
in  many  different  countries  of  the  world,  where  the  most  successful  re- 
sults have  been  obtained. 

Sir  James  Paget  says  of  Pasteur's  treatment  of  rabies  :  "  The  results  of 
the  treatment  of  rabies  on  this  principle  are  well  known, — its  success  is 
certain,  and  is  enough  to  justify  the  hope  that  by  similar  treatment,  or 
with  some  lymph  derived  from  a  cultivated  virus,  or  from  the  chemical  prod- 
ucts of  its  action  on  the  liquids  in  which  it  is  grown,  diseases  may  be 
similarly  controlled.  This  is  especially  probable  for  those  in  which,  as  in 
rabies,  there  is  a  clear  interval  between  the  entrance  of  the  virus  and  the 
first  outbreak  of  the  disease,  and  it  is  becoming  very  probable  that  tuber- 
culosis will  become  one  of  these." 

Dr.  Behrens  of  Berlin  has  developed  and  established  the  fact  that  the 
blood  and  the  blood  serum  of  an  individual,  who  has  been  artificially 
rendered  immune  against  a  certain  infectious  disease,  may  be  transferred 
into  another  individual  to  render  the  latter  immune,  no  matter  how  sus- 
ceptible this  animal  is  to  the  disease  in  question. 

Folio  wing  this  principle  a  number  of  inquirers  in  bacteriology  have 
been  laboring;  contributing  in  many  papers  their  discoveries  in  this  line 
of  enlightened  scientific  exploration  and  investigation  ;  adding  their  quota 
to  the  progress  that  marks  the  finale  of  this  wonderful  century  which  has 
given  more  to  the  well-being  and  comfort  of  the  human  race  than  the 
cycles  of  the  centuries  that  have  preceded  it. 

In  1889,  Babes  and  Lepp  found  that  the  blood  of  dogs  immunized 
against  rabies,  when  injected  into  impressible  animals,  gave  some  immun- 
ity to  them. 

In  1890,  Fraenkel  and  Behring  produced  immunity  from  diphtheria  in 
guinea  pigs,  and  Kitisato  and  Behring  in  1890  showed  that  "the  immun- 
ity of  rabbits  and  mice  when  rendered  immune  against  tetanus  is  based 
upon  the  ability  of  the  blood-serum  to  neutralize  the  toxins  produced  by 
the  tetanus  bacilli." 

By  and  with  the  use  of  these  toxins  and  antitoxins,  protective  inocula- 
tion has  been  established  and  recognized  for  our  daily  use  and  benefit ; 
conferring  a  vast  boon  that  is  simply  incalculable,  already  bearing  the 
most  abundant  fruit,  and  destined,  it  is  hoped,  to  increase  and  multiply 
its  usefulness  and  donations  to  mankind.  It  is  a  discovery  opening  up  a 
land  of  promise  of  almost  unlimited  territory,  in  which  the  enlightened 
practitioner  can  combat  and  conquer  the  most  fatal  diseases  that  assail 
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the  human  race.  As  the  principles  of  natural  and  acquired  immunity 
have  been  studied,  and  the  observations  of  Pasteur  and  Koch  and  Stern-  ^ 
berg  and  others  appreciated  and  noted  and  understood,  there  has  been  a 
mighty  impetus  given  in  this  direction.  That  there  is  a  natural  immunity 
from  bacteriological  diseases  often  present  and  a  natural  freedom  from 
the  influences  of  pathogenic  bacteria,  there  can  be  no  doubt. 

Dr.  Sternberg  says:  "The  experimental  evidence  submitted,  consid- 
ered in  connection  with  the  extensive  literature  relating  to  phagocytosis, 
leads  us  to  the  conclusion  that  natural  immunity  is  due  to  a  germicidal 
substance,  present  in  the  blood  serum,  which  has  its  origin  (chiefly  at 
least)  in  the  leucocytes  and  is  soluble  only  in  an  alkaline  medium,  and 
that  local  infection  is  usually  resisted  by  an  afflux  of  leucocytes  to  the 
point  of  invasion  ;  but  that  phagocytosis  is  a  factor  of  secondary  impor- 
tance in  resisting  parasitic  invasion,  also,  that  general  infection  at  least 
in  some  infectious  diseases  is  resisted,  and  in  non-fatal  cases  overcome, 
by  an  increase  in  the  number  of  leucocytes  and  in  the  alkalinity  of  the 
blood  serum  which  favors  solution  of  the  germicidal  proteids  contained 
in  the  polynuclear  leucocytes." 

The  discovery  of  the  bacillus  of  diphtheria  in  1884  by  Loeffler  marked 
an  epoch  of  great  significance  and  value,  and  it  was  soon  followed  by  the 
discovery  of  the  toxin  of  diphtheria.  In  1891  diphtheria  was  for  the  first 
time  used  on  a  child  in  the  clinic  of  Van  Bergman  in  Berlin,  but  with 
only  partial  success ;  repeated  and  repeated  efforts  were  made  to  procure 
reliable  serum,  containing  sufficient  antitoxin.  By  patient  and  laborious 
work  stronger  and  stronger  serum  was  obtained. 

In  September,  1894,  at  the  Budapest  congress  of  "Hygiene  and 
Demography,"  Roux  read  his  great  paper,  and  the  seed  was  sown  and 
that  in  a  fertile  soil.  The  medical  world  was  awakened  to  the  incalcula- 
ble opportunities  for  overcoming  one  of  the  most  fatal  of  diseases.  In  all 
the  states  of  Europe  and  America  continuous  efforts  were  made  to  acquire 
and  use  the  antitoxin  serum,  to  test  the  new  weapon.  With  its  growing 
importance  an  army  of  zealous  followers  developed,  and  despite  many 
detractors  it  has  been  found  that,  where  the  limitations  of  its  usefulness 
were  not  exceeded,  diphtheria  antitoxin  is  an  established,  secure  remedy 
for  the  immunization  of  diphtheria  subjects,  and  a  potent  help  for  the 
curation  of  the  disease.  Dr.  Biggs  of  the  New  York  Board  of  Health 
reports  that  in  1895  by  the  use  of  antitoxin  serum  it  has  been  possible  to 
stamp  out  diphtheria  completely  in  four  great  institutions  for  the  care  of 
children  in  that  city,  in  which  it  was  prevailing  in  a  more  or  less  epi- 
demic form  ;  and  in  no  instance  has  there  been,  so  far  as  can  be  ascer- 
tained, any  serious  result  from  the  administration  of  the  remedy  for  that 
purpose.  Again,  in  a  published  report  {Medical  News,  December,  1896), 
Dr.  Biggs  says,  after  carefully  noting  all  foreign  publications,  "  diphtheria 
antitoxin  where  generally  employed  has  reduced  the  mortality  at  least 
one  half;  that  the  protection  conferred  by  immunizing  doses  of  antitoxin 
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is  almost  absolute  for  a  short  period  of  time  ;  that  antitoxin  if  not  a  spe- 
cific cure  for  all  forms  of  diphtheria  occurring  in  the  human  subject,  is  by 
far  the  best  remedy  for  the  treatment  of  the  disease." 

The  success  of  the  antitoxin  in  diphtheria  has  given  a  great  impetus  to 
the  finding  of  a  saving  serum  in  other  diseases.  We  have  now  orrho- 
therapy  and  protective  inoculation  for  diphtheria,  tetanus,  streptococcus 
infection.  Bubonic  plague  and  hydrophobia. 

It  will  thus  be  seen  that  a  number  of  diseases  are  receiving  the  atten- 
tion of  bacteriologists  and  explorers  as  to  their  origin  and  as  to  their 
toxins  and  antitoxins.  It  occurs  to  us,  that  this  is  a  field  where  we  may 
expect  to  find  fraudulent  material  put  upon  the  markets  for  sale.  There 
should  be  some  limitations  in  these  sales,  and  I  would  suggest  that  our 
Association  take  into  consideration  the  advisability  of  devising  a  method 
of  securing  to  the  public  a  supply  of  antitoxin  material  of  some  uniform 
strength  and  purity.  It  is  natural  to  expect  in  the  near  future  that  a 
number  of  establishments  will  be  organized  for  the  manufacture  of  these 
supplies,  and  the  public  should  be  protected  in  a  field  where  there  will  be 
such  an  opportunity  for  wrong-doing. 

We  are  happy  to  make  record  that  at  our  last  meeting  in  Buffalo  the 
method  of  diagnosing  typhoid  fever  as  discovered  and  described  by 
Widal  of  Paris  was  elucidated  by  Dr.  Wyatt  Johnstone  of  Montreal,  the 
distinguished  bacteriologist  of  the  Board  of  Health  of  the  Province  of 
Quebec,  and  a  member  of  the  American  Public  Health  Association.  In 
the  clearest  and  most  forcible  manner,  with  convincing  statement,  it  was 
shown  that  when  a  drop  of  blood  from  a  typhoid-fever  patient  was 
brought  in  contact  with  a  typhoid-fever  bouillon,  or,  rather,  a  bouillon 
culture  of  the  bacillus  typhi  abdominalis,  there  was  an  agglutination  of 
the  bacillus  typhi  abdominalis,  and  a  cessation  of  their  mobile  characteri- 
zation, what  is  now  known  as  clumping.  This  most  valuable  contribution 
is  of  untold  benefit  to  the  medical  profession  in  making  a  diagnosis,  and 
is  now  already  being  utilized  in  a  number  of  cities.  It  is  as  simple  as  it 
is  useful.  Arrangements  are  made  in  a  number  of  cities  by  a  systematic 
method  whereby  physicians  are  given  the  privilege  of  sending  a  drop  of 
blood,  moist  or  dry,  of  a  suspected  case  of  typhoid  fever,  to  the  bacteriol- 
ogist, who  in  a  few  hours  will  determine  the  disease. 

As  the  science  of  bacteriology  has  unfolded  and  developed  a  knowl- 
edge of  the  various  enemies  to  mankind,  it  has  become  necessary  to  find 
such  elements,  or  substances,  or  liquids,  as  would  be  useful  in  destroying 
them,  and  so  our  Association  from  its  earliest  formation  has  taken  a  deep 
interest  in  the  methods  of  attaining  this  end.  In  our  first  volume,  twenty- 
five  years  ago,  we  find  a  contribution  on  this  subject  from  Elwyn  Waller, 
A.  M.,  Ph.  D.,  carefully  covering  the  ground,  and  relating  the  uses  and 
advantages  of  many  articles  for  the  destruction  of  dangerous  germs. 
Since  then,  Nature's  secrets  have  been  searched,  and  the  harvest  has 
been  abundant.    As  the  years  went  by  the  Association,  recognizing  the 
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all-important  influence  that  proper  disinfection  with  germicidal  materials 
was  destined  to  have  on  the  health  and  well-being  of  every  hamlet  and 
community  in  America,  determined  to  investigate  with  great  care  all  the 
methods  and  means  that  scientific  inquiry  had  detected  and  evolved. 
The  result  has  been  that  we  have  published  by  the  Association  in  1888  a 
volume  of  266  pages  containing  most  valuable  and  useful  information. 
The  various  means  of  disinfection  are  described  by  the  members  com- 
posing the  committee.  Under  the  able  chairmanship  of  Dr.  Sternberg, 
this  committee  have  given  us  a  very  valuable  contribution  for  our  use  in 
our  daily  work,  furnishing  information  to  be  used  in  the  home  or  the  hos- 
pital, on  land  or  on  water, — disinfectants,  antiseptics  and  germicides. 
The  committee  to  whom  we  are  so  greatly  indebted  was  organized  in 
October,  1884,  and  made  several  reports  which  culminated  in  the  volume 
above  alluded  to  in  1888,  but  "  the  goal  of  to-day  is  the  starting  point  of 
to-morrow."  Progress  is  inexorable,  and  scientific  investigation  is  con- 
stantly making  advances.  So  much  has  been  discovered  in  the  last  ten 
years  that  the  Association  will  now  renew  this  committee,  and  doubtless 
we  will  have  a  most  comprehensive  report  up  to  date. 

We  do  not  wish  to  leave  this  very  important  branch  of  our  subject 
without  noting  the  signal  services  and  patient  work  of  two  members  of 
the  Association  of  recent  date.  They  both  read  most  interesting  papers 
at  the  Buffalo  meeting  as  to  the  extraordinary  properties  of  formaldehyde 
as  a  deodorizer  and  as  a  powerful  germicidal  agent,  destroying  bacteria 
and  their  spores  with  great  certainty.  Dr.  J.  J.  Kinyoun  of  the  Marine 
Hospital  Service  and  Prof.  Franklin  C.  Robinson  of  the  Maine  State 
Board  of  Health  have  investigated  the  disinfecting  powers  of  formalde- 
hyde ;  have  contributed  valuable  information,  and  have  shown  to  the 
American  sanitarians  that  have  daily  work  in  protecting  their  citizens 
against  the  many  contagia  prevalent,  that  we  have  at  last  a  reliable,  aeri- 
form, gaseous  disinfectant  that  is  easily  obtainable  and  that  is  most  effi- 
cient. Dr.  Robinson  having  perfected  the  first  lamp  for  its  evolution  in 
this  country. 

During  the  existence  of  the  American  Public  Health  Association  the 
practical  application  of  heat  has  been  developed,  until  we  have  on  the 
land  and  on  the  sea  plants  and  appliances  for  enploying  this  most  useful 
agent  for  the  destruction  of  spore-containing  material, — safe  and  sure. 
We  have  found  heat  absolutely  certain  in  our  experiments  at  the  Charles- 
ton quarantine  station,  destroying  numbers  of  pathogenic  bacteria  which 
were  enclosed  in  several  folds  of  blankets.  No  greater  donations  have 
been  given  to  the  sanitarian  in  the  past  twenty-five  years  than  the  practi- 
cal use  of  heat  and  formaldehyde  as  destroying  agents  of  pathogenic  bac- 
teria. Dr.  Kinyoun  says  in  his  paper  :  "  Formalin  bids  fair  to  become 
our  chief  reliance  in  house  and  car  disinfection." 

During  the  twenty-five  years  which  mark  the  life  of  the  American 
Public  Association  the  processes  governing  the  methods  of  handling  or 
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taking  care  of  contagious  diseases  have  entirely  changed.  The  most 
careful  procedures  have  been  adopted  in  all  communities  which  realize 
the  importance  of  the  doctrine,  or  principle,  that  it  is  an  essential  feature 
to  confine  every  case  of  such  a  disease  to  the  individual  affected.  In  all 
cities  where  a  realizing  sense  of  such  responsibility  attaches  to  the  duties 
of  the  health  authorities,  notice  in  writing,  on  properly  prescribed  blanks, 
is  required,  in  all  contagious  or  dangerous  infectious  diseases,  and  when- 
ever necessary  the  premises  are  properly  placarded  and  a  thorough 
inspection  is  made  by  an  experienced  and  well-instructed  official,  v/hose 
duty  it  is  to  visit  the  place  or  premises  and  change  and  remove  any  local 
cause  of  possible  contagion,  and  to  further  supply  such  disinfectants  as 
are  necessary. 

The  water  supply  of  every  community  is  one  of  the  most  important  of 
all  matters  that  sanitarians  will  surely  be  called  on  to  take  care  of. 
Whether  the  source  of  supply  be  the  shallow  well  or  the  deep  well,  the 
cistern  water  gathered  from  the  sheds  or  the  river  water  or  the  lake  water, 
they  each  and  all  involve  special  problems  in  arranging  so  that  when 
ready  for  use  they  shall  be  free  from  polluting  causes.  Water  is  brought 
into  and  enters  a  city  for  man's  benefit,  to  be  used  and  polluted  and  gotten 
rid  of.  With  the  increase  of  the  volume  of  supply  the  difficulties  multiply. 
It  is  well  to  note  the  almost  universal  condemnation  given  by  all  sanita- 
rians to  shallow  wells,  they  are  so  readily  and  so  certainly  rendered  unfit 
for  healthy  use.  Shallow  wells  and  cisterns  in  cities  have  been  to  a  great 
extent  abandoned, — cisterns  from  the  very  limited  supply,  and  shallow 
wells  on  account  of  the  readiness  of  pollution.  The  advance  in  the  direc- 
tion of  water  supplies  for  the  past  twenty-five  years  from  river  and  lake 
has  been  enormous. 

A  quarter  of  a  century  ago  there  were  not  a  great  many  cities  furnished 
with  a  public  or  organized  water  supply,  wells  or  cisterns  being  almost 
universally  used.  Now  the  smallest  cities,  that  is,  those  with  10,000 
inhabitants,  are  not  content  without  an  abundant  supply  of  water  for 
drinking,  culinary,  and  lavatory  purposes,  and  the  removal  of  sewage. 
Twelve  gallons  have  been  estimated  by  Parkes  to  be  about  the  quantity 
of  water  required  by  a  man  in  the  middle  class  for  cooking,  potation, 
ablution,  house  washing,  and  lavatory  purposes.  London  to-day  finds 
thirty-five  gallons  none  too  much  per  capita,  and  in  this  country  we 
require  for  our  wants  a  far  greater  quantity,  some  of  our  cities  being  fur- 
nished with  over  200  gallons  per  capita  daily.  During  these  twenty-five 
years  many  cities  in  the  United  States  have  multiplied  their  water  supply 
per  capita  to  a  very  great  extent,  Chicago  increasing  her  supply  from 
64  gallons  per  capita  in  1870  to  229  gallons  in  1897  : 

Philadelphia,  from  55  gallons  per  capita  in  1870  to  229  gallons  in  1897. 

St.  Louis,       from  35  gallons  per  capita  in  1870  to  I2i  gallons  in  1897. 

Baltimore,      from  53  gallons  per  capita  in  1870  to  131  gallons  in  1897. 

Buffalo,          from  58  gallons  per  capita  in  1870  to  390  gallons  in  1897. 
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Washington,  from  127  gallons  per  capita  in  1870  to  216  gallons  in  1897, 

New  York,    from    90  gallons  per  capita  in  1870  to  125  gallons  in  1897, 

Boston,         from    60  gallons  per  capita  in  1870  to  114  gallons  in  1897, 

Cincinnati,     from    40  gallons  per  capita  in  1870  to  1 154  gallons  in  1897, 

Detroit,         from    64  gallons  per  capita  in  1870  to  194  gallons  in  1897, 

Pittsburgh,    from  104  gallons  per  capita  in  1870  to  263  gallons  in  1897. 


One  can  see  at  a  glance  what  an  immense  increase  of  water  has  been 
demanded  and  obtained  by  these  cities.  We  might  almost  judge  of  the 
comfort  and  consequent  happiness  of  a  city  by  its  water  supply.  An 
abundant,  increasing,  and  inexhaustible  supply  of  water  carries  in  its 
train  incalculable  possibilities,  not  only  for  the  individual  cleanliness, 
but  for  the  development  of  a  thousand  and  one  industries,  which  give 
employment  to  tens  of  thousands  of  people,  who  may  thus  obtain  means 
of  occupation  for  existence  and  a  livelihood,  and,  with  such  good 
maintenance,  increase  their  powers  of  resistance  to  disease,  suffering,  and 
death. 

It  is  indeed  difficult  to  appreciate  what  an  influence  this  abundant  and 
pure  water  supply  has  upon  these  many  millions,  who  receive  their  sup- 
plies from  these  sources,  giving  cleanliness  and  health,  and  relieving 
households  from  laborious  work  in  carrying  up  and  climbing  story  after 
story  to  provide  the  family  with  an  inadequate  supply.  Every  principle 
of  hydrostatics  has  been  made  available  and  every  principle  of 
physics  has  been  utilized  for  the  procuration  and  distribution  of  this 
almost  first  necessity  of  mankind's  wants.  It  would  seem  almost  need- 
less to  call  to  the  notice  of  the  members  of  this  Association  the  great 
issues  involved  in  a  pure  supply  of  water,  free  from  disease-producing 
germs.  When  it  is  considered  that  millions  and  millions  have  died  from 
contaminated  water,  it  assumes  a  magnitude  that  relieves  a  twice-told  tale 
of  its  fatigation.  Diseases  which  are  appalling  in  their  death  rate  are 
transmitted  principally  by  water,  and  there  is  no  fact  more  surely  proved 
than  this  in  the  annals  of  medicine. 

Cholera,  the  very  terror  of  the  East,  and  epidemic  now  and  for  the  past 
many  years  in  the  delta  of  the  Ganges,  is  greatly  due  to  water  for  its 
presence.  At  a  most  recent  period  in  Europe,  in  1892,  the  epidemic  of 
cholera  in  Hamburgh  was  most  distinctly  due  to  the  unfiltered  water  of 
the  river  Elbe ;  its  immediate  neighborhood,  Altoona  and  Wandsbeck, 
using  filtered  water,  having  been  entirely  free  from  cholera  except  the 
cases  carried  there  from  Hamburgh. 

It  is  needless  to  cite  the  many  instances  verifying  the  above.  Dr. 
Osier  says  of  typhoid  fever  :"  Infection  of  water  is  unquestionably  the 
most  common  mode  of  conveyance.'"  Diarrhoea,  dysentery,  and  a 
number  of  other  diseases  are  due  to  mal  aqua.  So  it  will  be  readily 
seen  what  a  momentous  issue  is  involved  in  the  supply  of  water  coming 
into  a  city. 

However,  greater  and  greater  care  is  taken  every  year,  and  greater  pur- 
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ity  is  demanded  and  required.  When  the  supply  is  taken  from  lakes, 
every  possible  source  of  pollution  is  removed.  When  the  supply  is  taken 
from  the  river,  the  problem  is  much  more  intricate  and  vexatious,  as  this 
involves  the  prohibition  of  cities  situated  above  from  using  the  river  as  a 
dumping  place.  In  England  it  is  not  permissible  to  use  a  river  for  these 
purposes  as  a  dumping  place.  In  America  the  river  is  almost  universally 
used  as  a  dumping  place,  and  so  it  is  essential,  where  a  city  is  dependant 
on  a  river,  that  purification  be  effected  before  the  water  is  given  out, 
such  purification  usually  being  done  by  filtration,  either  natural  or 
mechanical. 

In  many  of  the  larger  cities  of  Europe,  as  well  as  in  this  country,  a 
daily  microscopic  examination  is  made  in  order  to  be  assured  that  the 
water  is  free  from  bacteria  ;  chemical  examinations  are  also  made  so  as  to 
insure  a  pure  supply  of  water  to  the  many  millions  dependent  on  these 
sources. 

With  the  more  abundant  supply  of  water  comes  the  modern  scientific 
methods  of  the  disposal  of  sewage.  Twenty-five  years  ago  the  water  con- 
duit of  sewage  was  confined  comparatively  to  a  very  few  cities,  and  was 
almost  unknown ;  as  there  were  very  few  cities  supplied  with  sufficient 
water,  this  was  natural.  The  progress  in  this  direction  has  indeed  been 
remarkable,  from  the  hole  in  the  ground,  the  common  cesspool,  to  the 
midden  and  tub  and  pail  and  charcoal  closets  and  earth  closets,  to  the 
water  conduit  of  excreta.  The  removal  of  sewage  in  this  manner  is  one 
of  the  greatest  gifts  that  sanitary  science  has  bestowed  on  mankind.  That 
no  twenty-four  hours  elapses  that  the  excreta  of  a  city  is  not  carried  away 
from  its  confines,  is  certainly  a  boon  of  a  most  far-reaching  character. 
This  method  carries  away  a  thousand  and  one  sources  of  disease,  and 
carries  with  it  the  foul,  filthy,  and  polluting  odors  of  the  sewage,  relieving 
the  atmosphere  of  the  efifluvia  and  saving  the  soil  from  the  disease  germs, 
- — germs  ready  for  the  propagation  of  morbid  growths  and  poisons  and  so 
for  the  destruction  of  mankind.  This  manner  of  disposal  is  by  far  the 
cleanliest  method,  as  it  is  the  quickest  and  least  costly,  of  disposing  of 
sewage. 

The  combined  system  which  takes  care  of  both  the  sewage  and  the  rain 
water  through  the  same  pipes  or  drains,  and  the  separate  system  arranged 
solely  for  the  sewage  disposal,  each  has  its  great  advocates.  The  best 
system,  however,  for  any  locality  is  the  best  system  adapted  to  meet  such 
requirement  as  may  be  necessary  at  any  special  point.  A  great  number 
of  devices  have  been  invented  to  meet  the  various  requirements. 
Methods  of  great  ingenuity  have  been  evolved  for  removal,  filtration, 
mechanical  and  natural,  precipitation,  and  irrigation.  Very  great  success 
has  followed  the  method  of  disposal  of  sewage  by  filtration.  The  exper- 
iments carried  out  in  England  and  America  and  Germany  indicate  the 
almost  entire  disappearance  of  bacteria  by  filtration.  Very  remarkable 
results  have  been  obtained  in  the  improved  health  of  cities  where  this  fil- 
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tration  has  been  practised.  It  is  impossible  to  say  what  system  will  be 
adopted  as  being  most  generally  useful.  The  separate  system  consists  in 
taking  only  the  sewage,  exclusive  of  the  rainfall.  Ward  has  paraphrased 
this  subject  in  the  sentence,  "  The  rain  to  the  river,  the  sewage  to  the 
soil." 

During  the  past  twenty-five  years  there  have  been  a  number  of 
ingenious  inventions  to  reach  this  method  of  the  disposal  of  sewage. 
The  separate  system  of  sewage  disposal  is  a  disposal  solely  without  the 
rain  water.  The  various  methods  invented  are  to  be  used  as  the  locali- 
ties and  the  topographical  indications  require.  The  Liernur  system  has 
been  invented,  and  the  principle  involved  is  the  extraction  of  the  excreta 
by  the  exhaustion  of  the  air.  This  extracting  force  is  equal  to  a  pressure 
of  1,500  pounds  to  the  square  foot.  The  Berlier  is  a  modification  of  the 
Liernur.  A  most  ingenious  and  successful  method  is  the  Shone  system, 
which  differs  from  the  Liernur  in  the  principle  in  use.  The  Shone  uses 
compressed  air,  and  for  cities  with  low  levels  is  of  great  convenience ; 
inasmuch  as  it  permits  the  raising  of  the  sewage  from  point  to  point, 
which  materially  assists  in  the  disposal.  The  sewage  is  received  into 
ejectors,  and  by  the  use  of  compressed  air  the  sewage  is  either  forced  to 
a  direct  outfall  or  to  an  iron  pipe  that  may  take  it  into  another  ejector, 
whence  it  may  be  sent  by  compressed  air  as  a  motive  power  to  the  proper 
outfall.  Webster's  system  is  a  system  by  electrolysis,  as  is  also  the  Her- 
mite  process.  The  Scott  Moncrief  process  consists  in  expediting  putre- 
faction so  the  organic  material  may  quickly  go  into  decomposition. 

The  quarantine  service  of  the  whole  world,  and  especially  of  the  United 
States,  shows  that  during  the  past  twenty-five  years  an  immense  change 
has  occurred.  This  change  has  involved  a  diminution  in  the  time  of  deten- 
tion and  a  great  alteration  in  the  methods  used  for  the  disinfection  of  the 
vessels,  with  the  result  that  this  disinfection  is  far  more  perfect  in  its 
effect.  As  a  more  efficient  means  of  disinfection  has  been  established, 
so  the  necessity  of  protracted  detention,  so  irksome  and  so  expensive  to 
the  mercantile  marine,  has  been  abrogated,  and  the  detention  has  been 
shortened  from  twenty-five  to  fifteen  to  ten  days,  and  now  for  j'ellow  fever, 
in  Southern  ports,  to  five  days. 

It  should  be  ever  remembered  that  recent  modern  protection  against 
imported  infectious  diseases  received  a  great  impetus  from  the  energy 
and  sagacity  of  a  member  of  our  Association,  Dr.  Joseph  Holt,  the  dis- 
tinguished ex-president  of  the  Louisiana  State  Board  of  Health,  in  his 
efforts  to  protect  the  port  of  New  Orleans  from  yellow  fever.  Dr.  Holt 
presented  his  views  at  our  meeting,  held  in  Washington  in  1885,  and 
announced  that  "  maritime  sanitation  has  taken  the  place  of  quarantine  on 
the  seaboard  approaches  to  New  Orleans."  We  have  characterized,  in 
our  paper  read  in  Charleston  before  this  body,  "  maritime  sanitation  as  a 
system  requiring  the  shortest  possible  detention,  with  the  best  guarantee 
against  infection,  utilizing  every  modern  scientific  appliance  applied  as 
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quickly  and  as  thoroughly  as  may  be  possible."  To  reach  the  present 
efficient  plants  now  in  use  at  a  number  of  ports  in  America,  long  and 
patient  labor  has  been  x^o^xm^^,  per  gradum.  In  1874  at  New  Orleans 
improvements  in  the  use  of  sulphurous  acid  gas  were  made,  Dr.  Perry 
having  invented  an  apparatus  for  forcing  large  volumes  of  gas  into  the 
holds  of  the  vessels.  In  1879,  William  van  Slooten,  chemist  of  the  board 
of  health  of  New  Orleans,  recommended  to  that  body  that  a  chamber  be 
constructed  for  disinfection  by  high  temperature  in  which  the  thermome- 
ter could  be  raised  to  350°  Fahrenheit.  In  1880,  Dr.  Joseph  Jones 
designed  and  built  an  apparatus  for  forcing  sulphur  fumes  into  the  holds 
of  vessels.  In  1885,  under  Dr.  Joseph  Holt,  all  textile  fabrics  were 
placed  in  a  solution  of  mercuric  chloride,  i  to  1,000,  with  the  loss  of  all 
the  finer  fabrics.  Drying  racks  and  pipes  built  by  the  Troy  Laundry 
Company  were  also  used  in  New  Orleans  for  the  utilization  of  heat,  but 
with  only  partial  success.  A  heating  chamber  in  1886  was  devised,  as 
recommended  by  van  Slooten  seven  years  before,  to  be  used  in  conjunc- 
tion with  the  mercuric  chloride  and  sulphur  fumes,  utilizing  these  three 
processes,  from  the  old  sulphur  pots  to  heat,  bichloride  solution,  and 
dioxide  of  sulphur  fumes,  the  latter  being  driven  into  the  holds  of  the 
vessels  by  a  fan  revolving  at  an  immense  speed  and  thus  displacing  the 
common  air. 

Quoting  from  our  paper  read  in  Charleston  in  i8go,  we  say  on  this 
subject:  "From  this  point  a  steady  progress  has  been  made  and  many 
improvements  effected.  The  drying  room  has  given  place  under  the 
administration  of  Dr.  C.  P.  Wilkinson,  president  of  the  Louisiana  State 
Board  of  Health,  to  a  great  step  in  progress,  namely,  the  use  of  a 
chamber,  or  cylinder  made  of  steel  plates,  differing  from  the  heating  room 
of  the  Troy  Laundry  Company  in  furnishing  a  steady,  regular,  and  uni- 
form application  of  dry  and  moist  heat  to  all  hangings,  clothing,  and 
removable  infected  articles  from  an  infected  ship,  affording  a  temperature 
of  230°  Fahrenheit,  dry  heat  and  direct  steam  heat." 

There  '  have  been  made  many  improvements  in  the  cylinders  in  use 
since  1886,  and  now  we  have  the  jacketed  chambers,  or  cylinders  with 
pop-valves  for  protection  against  explosion,  and  these  cylinders  are 
also  furnished  with  exhaust  appliances  that  in  a  few  moments  will  take 
out  the  contained  air  in  the  cylinder,  and  permit  us  to  replace  the  same 
with  the  direct  steam  heat  which  we  carry  to  a  temperature  of  230°  Fahr- 
enheit. Thus  we  have  to-day  a  plant  that  allows  us  to  disinfect  the  ship's 
belongings  and  the  personal  baggage  of  the  passengers  with  quickness 
and  certainty  and  with  little  or  no  injury.  With  the  reduction  of  the 
price  of  formaldehyde,  we  confidently  hope  in  the  immediate  future  to  fill 
a  vessel  with  a  gaseous  disinfectant  that  will  surely  destroy  all  disease- 
bearing  germs  in  a  very  limited  period  of  time. 

We  cannot  leave  this  subject  without  adverting  to  the  ever-renewed 
danger  for  six  months  of  the  year  to  many  millions  of  people  living  in  the 
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southern  sections  of  this  countrj-  from  the  importation  of  yellow  fever.  It 
has  been  estimated  that  over  95  per  cent,  of  all  the  yellow  fever  that  has 
reached  our  shores  has  come  from  Havana.  Dr.  Formento,  speaking 
for  the  international  committee,  in  his  report  on  the  prevention  of  the 
spread  of  yellow  fever  read  at  our  Montreal  meeting,  said ;  "  Would 
it  not  be  proper  for  this  Association  representing  the  whole  North 
American  continent  to  bring  this  vital  question  before  the  governments 
of  those  countries  and  urge  them  to  prompt  and  energetic  action  ?  Could 
not  this  be  done  through  the  regular  channel  of  diplomacy  by  the  in- 
tervention of  our  government "  We  have  now  appointed  a  commit- 
tee to  make  such  an  appeal,  and  we  bespeak  for  their  efforts  our  best 
assistance  in  this  very  important  task. 

The  recommendations  of  our  committee  as  to  yellow  fever  are  accentu- 
ated by  the  developments  of  this  year.  A  wide  territory  of  our  common 
country  has  for  the  past  two  months  been  under  the  ban  of  this  most 
extraordinary  disease,  and  the  introduction  of  yellow  fever  into  our 
Southern  states  has  cost  a  number  of  lives,  great  distress,  and  millions 
and  millions  of  dollars.  The  labyrinth  of  Daedalus  was  solved,  but  the 
secrets  of  yellow  fever  are  still  undiscovered.  The  disease  itself  has  been 
as  an  enigma,  and  the  greatest  differences  have  been  expressed,  as  to  the 
identity  of  the  disease  as  it  has  appeared.  This  would  surely  seem  to  us 
an  occasion  when  not  only  the  recommendations  of  our  special  committee 
on  yellow  fever  should  be  carried  out,  but  this  body  should  also  make  a 
demand  on  our  general  government ; — that  a  commission  of  experts, 
accomplished  bacteriologists,  should  be  sent  to  Havana  and  Rio.  This 
commission  should  have  a  proper  equipment  of  scientific  appliances ;  and 
this  body  should  also  request  that  the  commission  be  kept  in  these  places 
until  the  tnateries  tfiorbi  of  j-ellow  fever  have  been  discovered.  The  whole 
daily  life  and  labors  of  many  millions  of  our  people  have  been  disar- 
ranged,— and  until  the  secrets  of  this  marx'elous  disease  have  been 
unfolded  we  are  year  after  year  to  be  subjected  to  anxietj^  and  loss. 

The  example  of  other  countries  should  be  noted.  European  experts 
have  solved  the  problems  involved  in  cholera,  tuberculosis,  bubonic 
plague,  and  leprosy.  Why  can  we  not  solve  the  problems  of  yellow  fever  ? 
For  two  hundred  years  the  cit)-  of  Charleston  and  her  sister  Southern 
cities  have  been  scourged  with  yellow  fever;  not  always  present,  but  the 
years  have  been  memorable  ones  when  it  has  prevailed ;  but  whether 
prevalent  or  not,  for  six  months  in  the  year  we  are  on  the  qui  vive  to  pro- 
tect ourselves.  Is  it  necessarj'  that  this  shall  continue  ?  More  difhcult 
problems  have  been  solved,  and  it  occurs  to  us  that  systematic  effort, 
constantly  made,  will  surely  be  crowned  with  success.  Can  we  not 
emulate  the  example  of  the  illustrious  Koch,  and  solve  the  mystery  of 
this  sphynx  ? 

The  discussions  as  to  who  shall  take  charge  in  such  a  crisis  are  futile. 
With  us  in  Charleston  our  mayor  and  prominent  citizens,  since  the  advent 
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of  yellow  fever,  have  met  daily  to  take  steps  to  forefend  our  city  from 
intercourse  with  the  infected  territory.  Such  work  is  a  privilege,  and 
doubtless  in  many  of  our  other  sister  cities  the  same  labors  have 
been  cheerfully  given.  In  all  the  cities  of  this  enlightened  country  there 
are  to  be  found  men  to  do  such  work, — men  who  will  give  their  labor  for 
the  public  weal ; — but  until  the  causes  of  this  disease,  and  the  methods 
of  its  life,  are  known,  it  makes  but  little  difference  who  shall  perform 
quarantine  work,  the  general  government,  state  boards  of  health,  or  muni- 
cipal authorities.  What  is  wanted  is  knowledge.  Until  we  know  the 
causation  and  the  individuality  of  this  disease  we  shall  continue  to  grope 
in  Cimmerian  darkness. 

I  would  recommend  that  a  committee  be  appointed  from  this  body  to 
wait  on  His  Excellency  the  President  of  the  United  States,  the  Hon. 
William  McKinley, — this  committee  to  request  that  a  commission  of  expert 
bacteriologists  be  sent  to  Havana  and  Rio  to  study  yellow  fever. 

It  would  require  one  to  live  in  a  Southern  city  in  a  crisis  as  it  has  existed 
for  the  past  two  months, — the  anxiety,  the  personal  vexation  incident  to 
local  and  general  quarantines,  besides  the  enormous  expense, — to  under- 
stand the  issues  involved  and  the  great  necessity  for  a  better  knowledge 
of  yellow  fever. 

Of  the  many  diseases  affecting  the  human  race  it  may  not  be  out  of 
place  in  this  address  to  refer  to  the  progress  made  as  to  the  great  white 
plague,  consumption,  and  to  call  attention  to  our  want  of  knowledge  up  to 
a  recent  period  as  to  its  causation,  and  to  note  our  want  of  knowledge  in 
understanding  the  direct  methods  required  for  its  limitation.  Decade  after 
decade  has  rolled  by,  and  the  various  authorities  have  seen  the  enormous 
death  list  from  consumption  without  being  aware  of  its  specific  virus, — a 
disease  spreading  and  multiplying  and  increasing  and  growing,  and  this 
without  a  scientific  awakening  as  to  its  causation. 

We  can,  however,  chronicle  great  progress  since  the  discovery  of  the 
bacillus  tuberculosis,  by  Dr.  Robert  Koch  in  1882,  and  since  we  have 
become  sure  that  this  was  the  direct  and  immediate  cause  of  this  pitiless 
reaper  of  the  human  race.  We  can  also  note  that  there  are  tens  of  thou- 
sands of  laborers  in  the  domain  of  Hygeia  multiplying  to  diminish  its 
ravages ;  to  understand  and  to  know  that  this  disease  is  most  directly 
dependent  on  this  bacillus,  and  to  understand  and  to  know  that  this  dis- 
ease is  a  distinctly  preventable  infection  ;  to  learn  and  to  make  sure  of  the 
physical  attributes  of  this  all-influential  factor  in  the  destiny  of  so  many 
millions  of  the  human  race  ;  to  find  the  proper  means  for  the  destruction 
of  the  microbe,  and  to  convey  the  information  to  the  unenlightened,  so 
that  a  steady,  unbroken  front  could  be  ever  maintained  to  minimize  the 
harvest.  In  every  land  there  is  a  profound  recognition  of  the  responsi- 
bilities of  the  governing  classes, — that  a  preventable  disease  should  be 
prevented,  and  that  the  most  earnest  efforts  should  be  made  to  study  in  its 
utmost  minuteness  all  the  phases  of  the  development  and  growth  of  the 
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tuberculosis  bacillus  ;  to  learn  all  that  may  be  possible  that  will  retard  and 
overcome  its  enlargement. 

It  is  computed  that  nearly  100,000  die  annually  in  the  United  States 
from  this  disease.  In  the  census  for  i8go  it  is  reported  that  there  were 
91,270  deaths  from  consumption.  From  the  same  source  the  censuses  of 
the  years  1850,  i860,  1870,  1880,  1890,  give  us  345,963  deaths  from  con- 
sumption. One  seventh  of  all  who  die,  die  from  consumption.  In  twenty- 
eight  of  the  largest  cities  of  the  United  States,  Dr.  Hamilton  reports  for 
all  ages,  268.45  P^^  100,000  inhabitants.  In  twenty-eight  of  the  largest 
cities  of  the  German  empire  during  the  year  1890,  there  were  299  deaths 
from  consumption  per  100,000  inhabitants. 

The  state  of  Michigan  has  for  a  number  of  years  under  the  advice  and 
direction  of  one  of  our  ex-presidents.  Dr.  H.  B.  Baker,  taken  the  most 
vigorous  measures  in  this  direction,  and  he  reports  with  much  success. 
The  most  active  measures  are  being  placed  in  operation  in  the  city  of  New 
York,  and  several  other  American  cities,  to  check  the  disease,  and  it  may 
be  predicted  that  success  will  crown  this  laudable  work. 

Over  two  years  ago  the  city  of  Buffalo  declared  consumption  a  conta- 
gious disease  and  demanded  of  her  physicians  that  all  cases  of  pulmonary 
tuberculosis  should  be  reported,  "  with  the  object  of  lessening  and  pre- 
venting the  spread  of  this  dire  complaint." 

The  New  York  board  of  health  have  recently  amended  their  code  and 
they  declare  that  "  pulmonary  tuberculosis  is  hereby  declared  to  be  an  infec- 
tious and  communicable  disease,  dangerous  to  the  public  health.  It  shall 
be  the  duty  of  every  physician  in  this  city  to  report  to  the  sanitary  bureau, 
in  writing  the  name,  age,  sex,  and  occupation  and  address  of  every  person 
having  such  disease  who  has  been  attended  or  who  has  come  under  the  obser- 
vation of  such  physician  for  the  first  time,  within  one  week  of  such  time." 
The  section  also  requires  a  report  from  different  institutions  of  these  cases. 
This  is  undoubtedly  a  move  in  the  right  direction,  and  such  action  should 
commend  itself  to  every  sanitarian  charged  with  the  protection  of  the 
public  against  the  spread  of  preventable  disease.  With  all  our  duties  and 
requirements  we  should  ever  hold  ourselves  ready  and  alert  and  on  the  defen- 
sive against  consumption.  As  y^o.  have  shown,  the  statistics  of  deaths  from 
this  disease  are  so  vast  and  so  ever-present,  that  mankind  seems  to  have 
almost  become  reconciled  to  it,  and  a  community  and  a  family  accept  this 
disease  with  the  fatalism  of  the  adherent  of  Mohammedanism.  It  should 
be  the  constant  aim  and  object  of  every  man  who  is  a  sanitarian  and  of 
every  sanitary  body,  to  keep  ringing  the  bell  of  alarm  to  awaken  every 
member  of  every  community  that  there  are  diseases  far  more  deadly  than 
the  poisons  of  the  crota/iis  horridus  and  the  cobra  de  capello ;  that  while 
unseen  this  poison  is  ever  lurking  near  and  ever  enduring,  always  attack- 
ing our  very  existence.  It  should  be  the  motto  and  watchword  of  every 
sanitarian, 
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Constant  and  often  repeated  warnings  will  certainly  bear  fruit,  and  while 
the  enemy  is  widespread  and  broadcast,  we  can  often  save  a  fellow-being 
from  its  ravages.  Every  consumptive  should  be  fully  instructed  as  to  the 
deadly  character  of  his  disease  and  he  should  be  warned,  and  kept  warned, 
that  he  is  absolutely  responsible  for  the  death  of  his  victim  or  victims,  if, 
knowing  the  requirements  to  keep  the  disease  to  himself,  he  widely  spreads 
his  infected  sputum  to  the  life's  peril  of  his  fellow-man.  In  every  case  of 
consumption  the  danger  of  the  dissemination  of  the  poison  is  so  certain 
that  the  most  rigid  measures  should  be  taken  to  limit  the  disease  to  the 
individual  affected;  and  I  confidently  look  in  the  near  future  to  laws  gen- 
erally enacted  to  be  rigidly  carried  out,  forbidding  the  reckless  voiding  of 
the  dangerous  sputum.  Every  consumptive  should  be  warned  again  and 
again  that  he  is  responsible  for  the  limitation  of  the  disease  to  himself, 
and  it  would  be  the  saving  of  millions  of  lives  and  millions  of  dollars  to 
take  care  of  every  pauper  affected  with  the  disease  in  a  hospital  regularly 
endowed  for  the  purpose.  It  is  to  be  hoped  that  in  every  city  of  10,000 
inhabitants  in  the  United  States  in  the  near  future  there  will  be  a  hospital 
provided  for  the  poor  who  may  have  this  disease,  to  succor  them  and  to 
forefend  the  public  against  the  spread  of  the  disease  from  them. 

There  have  been  other  measures  recommended  for  the  limitation  of 
consumption.  The  scope  of  this  address,  however,  forbids  my  enlarging 
on  this  interesting  subject. 

The  influence  of  these  great  public  works,  viz.,  the  furnishing  of  an 
abundant  supply  of  water  and  the  water  conduit  of  sewage,  on  the  health 
of  the  cities  where  such  processes  have  been  utilized,  has  been  most 
marked.  In  England,  in  Germany,  and  in  this  country  the  mortality  rates 
have  been  diminished.  In  Great  Britain  a  note  has  been  taken  by 
Buchanan  in  25  towns  before  and  after  sanitary  works  were  utilized. 
In  19  out  of  the  25  towns  the  average  reduction  was  10.5  per  cent.  In 
21  towns  out  of  24  the  average  reduction  of  enteric  fever  was  45.5  per 
cent.  In  nine  towns  the  reduction  was  more  than  50  per  cent.  In  Eng- 
land there  has  been  a  steady  decline  noted  since  1869,  statistically,  in  the 
number  of  deaths  from  enteric  fever;  in  the  past  25  years  there  has  been 
a  decrease  of  50  per  cent.  In  Hamburgh  the  deaths  from  enteric  fever 
show  a  diminution  from  48.5  to  10.5  ;  in  Dantzic,  from  26.6  to  2.3  ;  in 
Munich,  from  1.15  to  0.16. 

The  State  Board  of  Health  of  Massachusetts  has  been  for  the  past 
seven  years  experimenting  at  the  city  of  Lawrence  on  the  Merrimack  river 
as  to  the  utility  of  filtration  in  reference  to  the  removal  of  typhoid  fever 
bacilli,  and  the  furnishing  of  a  potable  water  practically  free  from  bacteria. 
The  average  result  was  in  1893  the  removal  of  98.54  per  cent.  In  other 
experiments  99.81  per  cent,  were  removed.  There  has  been  a  diminution 
of  60  per  cent,  in  the  number  of  deaths  from  typhoid  fever  in  the  city  of 
Lawrence  since  the  use  of  the  filtrated  water. 

The  city  of  Memphis,  after  being  almost  destroyed  by  the  two  epidemics 
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of  yellow  fever  in  1878  and  1879,  determined  to  introduce  a  system  of  sewers 
recommended  by  the  National  Board  of  Health,  and  put  down  by  Col. 
George  E.  Waring.  Dr.  Thornton,  the  president  of  the  board  of  health 
of  Memphis,  writes  to  me  that  "  the  general  health  of  Memphis  has 
improved  decidedly  within  the  past  fifteen  years,  due  entirely  to  sanitary 
work,  in  which,  as  you  may  infer,  the  sewage  system  plays  an  important 
part." 

Let  us  look  at  a  few  statistics  of  two  American  cities,  New  York  and 
Boston,  and  the  European  cities  of  London,  Berlin,  and  Vienna,  during 
the  present  century:  In  New  York  in  1804  the  population  was  72,557  ; 
the  number  of  deaths  2,084,  and  the  ratio  per  thousand  was  28.72.  In  1850 
the  population  had  reached  over  half  a  million,  517,246,  with  15,826  deaths 
and  a  ratio  of  30.60.  In  1890  the  population  was  1,612,559,  the  deaths 
were  40,103,  giving  a  ratio  of  24.87.  In  1896  with  nearly  2,000,000 
population  (1,934,077),  there  were  41,622  deaths,  with  a  ratio  of  21.52. 

Dr.  Biggs  says  in  his  address  delivered  before  the  British  Medical  Asso- 
ciation in  Montreal  in  August  last :  "  It  is  probable  that  the  rate  for  1897 
will  be  a  fraction  over  19,  or  a  diminution  of  25  per  cent,  on  the  death  rate  for 
the  decennial  period  ending  in  1893."  He  also  says:  "The  combined 
death  rate  from  measles,  scarlet  fever,  diphtheria,  croup,  smallpox,  and 
typhoid  fever  has  been  reduced  exactly  one  half  within  ten  years." 
.  A  cosmopolitan  city  with  thousands  of  patients  adding  to  the  mortality 
list,  seeking  relief  from  the  advanced  scientific  acquirements  of  the  city, 
the  mortality  reduced  from  36.60  per  1,000  in  1850  to  21.52  in  1S96 
or  one  third  less,  and  to  19  in  1897,  what  a  lesson  this  gives  ?  Twenty 
thousand  lives  saved  in  one  year  in  one  city  by  scientific  methods  applied 
to  sanitation  and  preventive  medicine! 

In  New  York  in  1850  there  were  241  deaths  from  smallpox;  in  1896, 
one  death  ;  in  185.0,  1,928  deaths  from  consumption  ;  in  1896,  4,994,  but 
in  taking  the  increased  population  there  should  have  been  7,000 
as  compared  to  1850.  In  1850  there  were  112  deaths  from  typhoid  fever ; 
in  1896,  297  deaths  ;  the  population  being  nearly  three  times  as  great,  there 
should  have  been  about  891  deaths  instead  of  297,  of  typhoid  fever. 

In  Boston  the  ratio  from  smallpox  per  1,000  in  1850  was  1.40;  none  in 
1896.  In  1850  the  ratio  from  consumption  was  4.28  and  in  1896,  2.57  ; 
from  typhoid  fever  in  1850,  .44,  and  in  1896,  .31  ;  from  diphtheria  in  1894 
it  was  1.80,  in  1896,  i. 

In  London  the  ratio  has  been,  1S70,  24.1  ;  t88o,  21.7  ;  1800,  21.4;  1896, 
18.6. 


Ratio  per 

Number  of 

Year. 

Population. 

1,000. 

deaths. 

1S50  . 

2,330,054 

21.0 

48,950 

i860  . 

22.4 

62,309 

1870  . 

3,221,394 

24.1 

77,634 

1880  . 

3.771,139 

21.7 

81,832 

21.4 

87,689 

1896  . 

4,421,95s 

18.6 
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Fancy  a  city  of  the  size  of  London  with  over  4,000,000  people  and  a 
ratio  of  18.6.  Consider  the  many  thousands  of  sanitary  complications 
arising  from  the  close  congregation  and  packing  of  human  beings,  the  enor- 
mous poverty  of  the  numerous  inhabitants,  the  demand  on  charity  to  stay  the 
effects  of  mal-nutrition,  and  also  the  fierce  struggle  for  existence  and  the 
nervous  wear  and  tear  for  life's  disappointments,  and  then  appreciate  the 
low  rate  of  mortality,  and  one  will  perhaps  understand  that  this  result 
comes  from  constant,  untiring,  scientific  effort  on  the  part  of  the  govern- 
ing classes  to  furnish  this  city  of  London  with  improved  sewerage  and 
good  food  and  clean  homes  and  clean  streets, — in  fine,  with  all  necessary 
sanitary  requirements.  Such  accomplishments  are  an  object  lesson  of 
encouragement  to  the  governing  bodies  of  all  civilizations. 

In  1850  there  were  in  London  6,167  deaths  from  consumption,  i  in 
361.  In  1896,  there  were  7,778  deaths  from  consumption,  but  in  consid- 
eration that  the  population  has  nearly  doubled  there  should  have  been 
15,556  instead  of  7,778,  or  i  in  697,  a  reduction  of  about  one  half  in  the 
number  of  deaths  from  consumption. 

In  1890  there  were  609  deaths  from  typhoid  fever,  i  in  6,864. 

In  1896  there  were  591  deaths  from  typhoid  fever,  i  in  7,482, — nearly 
300,000  more  people  in  1896  than  in  1890,  and  a  fewer  number  of  deaths 
from  typhoid  fever. 

In  1850  there  were  in  London  499  deaths  from  smallpox. 

In  1890  there  were  four  deaths  from  smallpox,  and  in  1896  only  nine 
deaths. 

Not  only  in  London  has  this  marked  change  happened,  or  rather 
occurred,  but  Sir  Joseph  Ewart  has  proved  beyond  dispute  that  the 
general  death  rate  in  England  has  been  lowered.  From  1891  to  1895  the 
death  rate  was  21.96;  20.79;  i9-4°;  18.90;  19.04.  The  death  rate  has 
been  particularly  diminished  in  the  cities.  From  1861  to  1870  for  every 
100  deaths  in  the  country  there  were  i?.6  in  the  towns.  From  1891  to 
1893  the  proportion  was  only  100  to  113.  From  1858  to  i860  the  death 
rate  from  smallpox  was  219  per  1,000,000  inhabitants.  It  has  fallen  to  22 
during  the  period  1891-1893.  Between  the  same  periods  there  was  a  re- 
duction from  792  to  191  deaths  per  1,000,000  from  the  group  of  fevers 
inclusive  of  typhoid,  typhus,  and  some  other  ill-defined  continuous  fevers. 
From  187 1  to  1875  the  typhoid  mortality  was  378.8  per  1,000,000.  From 
189 1  to  1894  it  fell  to  135.2.  The  municipal  measures  taken  to  provide 
pure  drinking  water  in  the  towns  and  the  watch  kept  upon  milk,  are  in  great 
part  the  cause  of  this  improvement. 

From  1871  to  1875  typhus  caused  81.4  deaths  per  1,000,000,  and  only 
two  from  1890  to  1894.  Phthisis  shows  from  1856  to  1890  a  mortality  of 
2,565  per  1,000,000,  and  from  189 1  to  1893  a  reduction  to  41  per  1,000, 
or  1,512  per  1,000,000.  Cultivation  of  the  soil  and  drainage  have  almost 
entirely  gotten  rid  of  malaria. 

Scurvy  is  no  longer  a  terror  on  the  ships  or  in  the  colonies  of  England. 
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Leprosy,  after  having  been  endemic  for  over  tiiirteen  centuries,  with  its 
maximum  in  the  twelfth  century,  and  its  latest  cases  in  the  eighteenth,  has 
almost  disappeared.  As  for  cholera,  although  it  has  been  recently  imported 
into  three  districts,  nowhere  has  it  spread,  because  nowadays  every  proper 
precaution  is  taken,  by  the  local  authorities,  to  preserve  the  drinking  water 
from  contamination  by  the  cholera  bacillus.  It  is  thus  evident  from  a 
study,  either  of  the  general  death  rate  or  of  the  mortality  from  certain 
specific  diseases,  that  there  is  a  noteworthy  decrease.  Much  still  remains 
to  be  done,  but  the  results  so  far  obtained  are  an  encouragement  to  per- 
severe in  the  path  of  progress  upon  which  science  has  set  a  resolute  foot." 

In  twenty-eight  large  English  cities  the  ratio  has  been  reduced  as  ninety 
to  an  hundred  thousand  to  thirty-two.  In  Cardiff,  Great  Britain,  the  aver- 
age mortality  per  i,coo  has  been  reduced  from  33.2  to  22.6. 

In  Croydad   from  23.7  to  18.6 

In  Macclesfield   from  29.8  to  23.7 

In  Merthy   from  33.2  to  26.2 

In  Newport   from  31.8  to  21.6 

In  Salisbury   from  27.5  to  21.9 

The  city  of  Berlin  presents,  or  rather  affords,  the  most  encouraging  and 
remarkable  results  from  sanitary  procedures  : 


44.53  and  the  population  172,457 
34.68  and  the  population  161,478 
26.88  and  the  population  415,566 
30.36  and  the  population  746,  r 03 
22.56  and  the  population  1,548,493 
18.01  and  the  population  1,697,238 


In  iSoi  the  ratio  per  1,000  was 
In  1810  the  ratio  per  1,000  was 
In  1850  the  ratio  per  r,ooo  was 
In  1869  the  ratio  per  1,000  was 
In  1890  the  ratio  per  1,000  was 
In  1896  the  ratio  per  1,000  was 

The  death  rate  has  therefore  been  reduced  one  and  a  half  times  since 
1801,  and  instead  of  30,576  deaths  in  1896,  if  no  improvements  of  a  sani- 
tary character  had  occurred  and  the  same  ratio  were  prevalent,  we  should 
have  the  enormous  number  of  76,440  deaths  to  record  in  1896. 

In  1801  there  were  1,626  deaths  from  smallpox;  in  1850,  75  ;  in  1869, 
230 ;  in  1890,  3  ;  in  1896,  none. 

A  complete  disappearance  of  smallpox  in  a  city  of  1,697,238  inhabi- 
tants. 

In  1869  there  were  2,682  deaths  from  consumption,  i  in  274;  in  1890, 
4,657,  I  in  332  ;  in  1896,  3,059,  i  in  428. 

Diphtheria  in  Berlin  presents  a  very  forcible  lesson  in  the  reduction  of 
disease.  In  1S90  there  were  745  deaths,  i  in  1,037  °f  ^^^^  inhabitants; 
in  1896,  515  deaths,  i  in  3,296,  a  reduction  of  over  300  per  cent,  or  three 
times  as  many  deaths  from  diphtheria  in  1890  as  there  were  in  1896. 

In  deaths  from  typhoid  fever  we  find  in  1890  one  death  in  18,656;  in 
1896,  one  in  21,215. 

The  statistics  from  Vienna  give  us  a  very  remarkable  lowering  in  the 
ratio  of  mortality  since  the  year  1800  : 

Number  of        Ratio  per 
Year.  Population.  Deaths.  1,000. 

1800   231,949  18,452  79.66 

1850   426,415  17,813  41.51 

1S90   839,328  20,324  24.21 

1896   1,542.294  34,132  22.12 
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A  reduction  of  nearly  400  per  cent,  since  i8oo,  and  nearly  100  per 
cent,  since  1850.  In  1800  there  was  an  epidemic  of  smallpox  in  Vienna, 
and  this  disease  caused  in  1800,  3,296  deaths;  in  1850,  98;  in  1896,  2. 
Such  an  epidemic  as  occurred  in  1800  is  now  an  impossible  thing.  In 
1890  there  were  in  Vienna  4,498  deaths  from  consumption,  or  one  in  184. 
In  1896  there  were  6,252  deaths  from  consumption,  or  one  in  246,  cer- 
tainly an  enormous  reduction.  In  typhoid  fever  there  were  77  deaths  in 
1890,  or  one  in  10,900;  in  1896,  79  or  one  in  19,522,  a  reduction  of 
nearly  one  half.  In  the  year  1890  there  were  536  deaths  from  diphthe- 
ria and  croup,  or  one  in  1,565.  In  1896  there  were  621  deaths  from 
diphtheria  and  croup,  or  one  in  2,483,  a  reduction  of  over  25  per  cent. 

Quoting  from  Sir  Edward  Arnold  in  an  address  delivered  in  England 
recently  on  "  Medicine,  Its  Past  and  Future,"  we  find  great  room  for 
encouragement  in  the  wonderful  strides  made  in  the  reductions  in  mor- 
tality by  the  constant  and  persistent  use  of  the  present  methods  in  opera- 
tion for  the  preservation  of  human  life.  Sir  Edward  Arnold  says  :  "  One 
of  the  highest  authorities  already  quoted  has  furnished  a  calculation  of 
the  salvages  of  life  effected  in  even  the  early  years  of  the  present  reign 
by  the  commencing  improvements,  in  preventive  and  curative  medicine. 
In  the  five  years  from  1838  to  1842  London,  with  an  average  population 
of  1,840,865  persons,  had  an  average  mortality  of  2,557  in  every  100,000. 
In  the  five  years  from  1880  to  1884  the  average  metropolitan  population 
was  3,894,261,  and  the  average  death  rate  2,101  in  100,000.  A  calcula- 
tion will  show  that  these  figures  represent  a  saving  or  prolonging  of 
lives  during  that  lustrum  to  the  number  of  96,640.  The  mean  annual 
death  rate  has  been  reduced  to  a  point  lower  than  that  shown  in  these 
figures.  It  was  22.16  per  1,000  for  England  and  Wales  at  the  com- 
mencement of  the  reign,  and  it  is  better  than  19  per  1,000  ;  while  in  her 
majesty's  army  and  navy  the  diminution  of  mortality  apart  from  deaths 
from  warfare  has  proved  even  more  remarkable,  and  in  India,  where  we 
used  to  lose  69  per  1,000  yearly,  this  has  been  reduced  to  16  per  1,000. 
Is  not  this  a  progressive  stride.''  Let  us  lift  the  curtain  and  look  a 
little  further  back  into  the  past.  Three  hundred  years  ago,  during  the 
reign  of  Queen  Elizabeth,  the  death  rate  per  1,000  was  40.01  ;  to-day, 
less  than  20  per  1,000,  and  300  years  ago  over  40  in  a  thousand  every 
year." 

What  a  lesson  this  teaches  !  What  an  encouragement  it  is  for  such 
bodies  as  is  this  organization,  and  what  an  incentive  it  is  to  every  mem- 
ber of  the  association  !  This  result  could  only  be  obtained  by  the  most 
constant  labor  and  work  in  the  line  of  Hygeia.  While  a  part  of  this  may 
be  due  to  the  advance  that  has  been  made  in  curative  medicine,  the  great 
bulk  of  it  is  due  to  constant  teachings  as  to  how  to  live.  As  these  teach- 
ings expand  and  have  a  wider  range,  the  results  must  be  ever  of  greater 
significance.  When  the  great  white  plague,  consumption,  shall  have  dis- 
appeared, what  a  diminution  we  shall  then  have,  and  when  not  only  con- 
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sumption  shall  have  disappeared,  but  diphtheria,  typhoid  fever,  scarlet 
fever,  etc.,  etc.,  what  a  saving  of  human  life  there  will  be,  and  what  a 
saving  of  human  suffering  !  Nearly  every  state  in  the  Union  has  now  a 
well-organized  State  Board  of  Health,  and  in  many  states  every  little 
municipality,  as  well  as  the  greater  ones,  has  its  board  of  health,  who  pay 
close  attention  to  all  that  may  be  necessary  for  the  betterment  of  their 
communities. 

The  organization  of  the  American  Public  Health  Association  has  given 
a  great  impetus  to  the  formation  of  other  sanitary  bodies  in  America. 
There  are  in  Canada  five  boards  of  health  in  active  operation  and  work. 
In  Mexico  the  Superior  Board  of  Health  has  jurisdiction  of  all  matters 
affecting  the  health  of  the  Republic,  and  in  the  United  States  there  are 
thirty-seven  boards  of  health  in  the  forty-five  states  of  the  Union.  All 
these  bodies  are  in  active  organization  and  working  condition.  They 
are  in  the  fullest  sympathy  with  the  American  Public  Health  Association 
in  all  their  sanitary  work,  and  we  have  at  all  of  our  meetings  a  large  per- 
centage of  our  members  who  are  engaged  in  active  sanitary  work  in  their 
respective  states  or  municipalities. 

In  looking  over  the  work  and  what  has  been  accomplished  during  the 
past  twenty-five  years  of  the  existence  of  the  American  Public  Health  Asso- 
ciation, we  have  cause  for  exultation  and  pride.  May  we  not  indulge  the 
expectation  and  hope  that  when  the  semi-centennial  of  the  American 
Public  Health  Association  shall  be  held,  our  successors  that  may  be 
present  will  be  able  to  record  still  greater  progress,  and  that  humanity 
will  have  occasion  to  realize  the  achievements  that  have  been  effected  ; 
and  feel  a  profound  gratitude  to  the  laborers  of  the  American  Public 
Health  Association  and  other  kindred  associations  ?  Those  who  possess 
a  happy  lien  upon  life  and  are  present  will  rejoice  that  preventive  medi- 
cine has  progressed  with  such  gigantic  strides  that  human  life  will  be 
greatly  extended,  and  human  suffering  greatly  diminished.  We  bequeath 
this  noble  heritage  to  our  successors  in  this  holy  w^ork.  We  transmit  to 
them  the  light  that  was  handed  down  to  us  from  our  predecessors.  We 
give  to  them  our  labors  for  these  twenty-five  years,  and  we  bespeak  in 
return  for  this  great  cause  the  same  loyalty  and  untiring  devotion  that 
we  have  given  to  it. 
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By  benjamin  LEE,   M.  D., 
Chairman  Local  Committee  of  Arrangements,  Philadelphia,  Pa. 

Mr.  President,  Ladies  and  Gentlemen  : — It  is  with  great  regret  that  I 
am  compelled  to  make  the  announcement,  after  having  been  in  telephonic 
communication  with  His  Excellency  Governor  Hastings,  this  afternoon, 
that  it  is  impossible  for  him  to  keep  his  engagement  with  our  committee, 
and  to  offer  an  address  of  welcome  on  behalf  of  the  state.  It  is  no  slight 
obstacle  which  has  prevented  him  from  being  present  with  us.  Only  a  few 
days  since  a  man  who  was  very  dear  to  him  as  a  friend,  and  in  close  busi- 
ness relations  with  him,  was  laid  in  the  grave,  and  it  was  but  to-day  that 
the  governor  returned  to  the  state  capitol  from  attending  his  funeral,  and 
he  desires  me  to  state  that  it  is  with  the  deepest  regret  he  is  unable  to  be 
present  this  evening.  I  am  sure  that  this  expression  is  entirely  sincere  on 
his  part. 

To  all  Pennsylvanians,  and  to  many  persons  outside  of  Pennsylvania, 
Governor  Hastings  is  known  as  an  intrepid  soldier,  as  a  strong  and  vigor- 
ous statesman,  as  an  orator,  and  as  a  man  who,  in  ph3'sique,  is  the  peer  of 
any  man  on  this  continent.  For  me  to  stand  up  and  attempt  to  fill  his 
place  would  be,  I  am  sure  you  will  admit,  an  absurdity.  I  can  only  say  to 
you  that  he  is  not  only  all  that  I  have  claimed  for  him,  but,  as  chief  officer 
of  the  state,  he  is  intensely  interested  in  everything  that  pertains  to  the 
sanitary  advancement  of  the  state.  A  large  portion  of  his  last  message  to 
the  legislature  was  devoted  to  the  question  of  sanitary  reform,  and  had  he 
been  with  us,  he  would  have  been  able  not  only  to  give  you  a  welcome  on 
behalf  of  the  state,  but  to  address  you  intelligently  on  the  questions  which 
most  deeply  interest  you.  As  the  representative  of  the  State  Health 
Department,  and  for  the  governor,  I  beg,  however,  to  tender  you  a  most 
sincere  and  hearty  welcome  to  our  commonwealth  of  Pennsylvania.  (Ap- 
plause.) 
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By   Hon.  CHARLES   F.  WARWICK, 
Mayor  of  the  City  of  Philadelphia. 

Mr.  President  and  Members  of  the  American  Public  Health  Associ- 
ation : — I  am  here  to-night  in  a  dual  capacity.  I  was  requested  by  the 
governor  to  speak  for  him,  but  as  Dr.  Lee  has  already  spoken  for  the  gov- 
ernor, all  that  remains  for  me  is  to  extend  to  you  a  cordial  welcome  to  our 
city.  Philadelphia  is  fast  becoming  a  city  of  conventions,  and  her  charac- 
teristic hospitality  specially  recommends  her  in  this  direction.  I  do  not  pro- 
pose to  trespass  upon  your  time  this  evening,  as  there  is  to  be  an  address 
delivered  by  your  president,  who  is  chief  health  officer  of  the  city  of  Charles- 
ton, S.  C.  It  will  be  impossible  for  me  to  remain  and  listen  to  your  president's 
address,  interesting  as  it  undoubtedly  will  be,  because  I  have  another 
reception  to  attend,  and  then  another  convention  after  that.  However,  I 
expect  to  meet  you  all,  before  leaving  the  city,  at  the  reception  to  be  given 
at  the  mayor's  office  Thursday  night ;  and  I  believe  I  am  to  be  present  at  a 
banquet  to  be  held  to-morrow  night.  There  must  be  some  pleasure  mixed 
with  this  business.  You  come  from  all  sections  of  the  country  and  con- 
tinent with  healing  in  your  wings.  You  come  here  to  assist  one  another, 
to  deliberate,  to  keep  the  plague  from  the  doors  of  our  citizens,  and  to 
make  suggestions  in  the  way  of  health  improvements  in  all  large  cities. 
There  is  nothing  that  lies  so  close  to  our  doors  as  the  matter  of  public 
health,  and  I  hope  God  will  help  you  in  your  deliberations,  and  that  you 
will  leave  many  suggestions  behind. 

A  gentleman  who  was  for  years  at  the  head  of  our  health  department 
died  a  few  days  since.  He  was  suddenly  called  after  a  life  of  great  use- 
fulness. I  refer  to  Dr.  Ford,  who  for  years  was  at  the  head  of  the  Health 
Bureau  of  this  city.  Perhaps  no  man  in  the  medical  profession  gave 
more  time  or  more  study  to  the  great  questions  of  public  health  than  he. 
Here  all  speak  well  of  him,  and  yet  probably  his  life,  his  work,  could  not 
be  measured,  and  we  cannot  appreciate  the  many  things  that  he  did  dur- 
ing his  life  until  his  biography  is  written.  I  have  noticed,  however,  that 
when  a  man  dies,  who  has  been  a  public  official,  he  is  not  a  bad  man,  and 
that  no  good  man  lives  as  a  public  official ;  but  in  every  sense  of  the  word 
Dr.  Ford  was  without  question  one  of  the  most  devoted  public  servants  I 
have  ever  met.  He  was  conscientious,  well  educated,  and  well  trained  in 
his  profession.  He  absolutely  gave  his  life  work  to  the  matter  of  public 
health,  and  I  stand  here  to-night,  as  the  mayor  of  the  city  of  Philadelphia, 
to  pay  this  tribute  to  him.    He  looked  forward  with  pleasure  to  this  con- 
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vention  to  be  held  in  our  city  to  consider  imjDortant  questions  pertaining 
to  sanitation. 

I  cordially  welcome  you  to  this  city  and  extend  to  you  our  hospitalities. 
You  came  here  in  the  cause  of  charity;  you  came  in  the  interest  of 
humanity;  and  as  mayor  of  the  city  I  most  cordially  and  heartily  welcome 
you.  I  wish  for  you  a  successful  convention,  and  that  out  of  your  work 
and  influence  good  may  be  felt  for  years,  until  future  generations  may  rise 
up  and  call  you  blessed.  Again,  I  cordially  welcome  you  to  our  city  and 
homes.  (Applause.) 


OFFICIAL  REPORT  OF  THE  PROCEEDINGS  OF  THE  TWEN- 
TY-FIFTH ANNUAL  MEETING  OF  THE  AMERICAN  PUBLIC 
HEALTH  ASSOCIATION. 

Held  in  Philadelphia,  Pa.,  October  26,  27,  28,  and  29,  1897. 

TUESDAY,  OCTOBER  26,  1897. 
First  Day. — Morning  Session. 

The  Association  met  at  the  Hotel  Walton,  and  was  called  to  order  by 
the  president,  Dr.  Henry  B.  Horlbeck,  of  Charleston,  S.  C,  at  10  a.  m. 

A  letter  by  Dr.  Watson,  the  former  secretary  of  the  Association,  was 
read,  in  which  he  tendered  his  resignation  as  secretary. 

Dr.  William  Bailey,  of  Louisville. — I  move  that  Dr.  Charles  O.  Probst, 
of  Ohio,  act  as  secretary  pro  tern,  of  this  Association. 

Seconded  and  carried. 

Dr.  Albert  L.  Gihon. — I  hope  the  Association  will  see  fit  to  draft  a 
resolution  of  regret  on  the  resignation  of  Dr.  Watson,  and  to  thank  him 
for  his  able,  faithful,  and  very  efficient  services  during  all  these  years. 
His  services  have  been  invaluable  to  the  Association  for  many 
years,  as  exemplified  in  the  beautiful  announcements  and  elegant, 
carefully  edited  volumes  of  Transactions  that  have  been  issued  year 
after  year.  He  is  out  of  the  country  at  present  and  is  compelled 
by  circumstances  over  which  he  has  no  control  to  be  away  from  us, 
and  in  spite  of  the  desire  of  his  friends  to  continue  the  secretaryship,  he 
has  felt  it  his  duty  to  resign.  I  hope  a  committee  will  be  appointed  to 
draft  a  suitable  resolution  and  send  it  to  him  formally,  which  I  know  he 
will  appreciate.  I  therefore  move,  Mr.  President,  that  a  committee  of 
three  be  appointed  to  draft  such  a  resolution  of  regret  and  to  thank  him 
for  his  past  services. 

Seconded  by  Dr.  Bailey  and  carried. 

The  President. — I  will  appoint  on  that  committee  Drs.  Gihon,  Bailey, 
and  Montizambert. 

The  President. — We  will  now  listen  to  announcements  by  the  chair- 
man of  the  Local  Committee  of  Arrangements,  Dr.  Benjamin  Lee,  secretary 
of  the  State  Board  of  Health  of  Pennsylvania. 

report  of  the  local  committee  of  arrangements. 

Dr.  Benjamin  Lee. — Mr.  President  and  Fellow  Members  of  the 
American  Public  Health  Association  :  Rarely  has  a  pleasanter  duty  been 
assigned  to  me  than  that  which  I  am  now  called  upon  to  perform  as 
chairman  of  the  Committee  of  Arrangements  of  this  meeting,  of  welcom- 
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ing  this  body  to  our  fair  city  of  Philadelphia.  As  I  look  around  upon 
this  assembly  I  see  many  familiar  faces  of  those  who  through  long  years 
have  been  engaged  in  the  same  line  of  work  as  myself ;  with  whom  I  have 
stood  side  by  side  and  shoulder  to  shoulder,  and  I  have  grown  to  consider 
them  as  my  personal  friends.  It  is  to  me  not  a  mere  function  that  I  am 
discharging,  and  the  words  of  welcome  which  I  speak  come  from  my  heart. 

The  object  of  the  Committee  of  Arrangements  has  been  to  arrange  the 
various  entertainments  which  have  been  offered  us  by  the  municipality  and 
citizens  of  Philadelphia,  both  as  to  time  and  place,  so  as  to  interfere  as 
little  as  possible  with  the  scientific  work  of  the  Association.  If  in  any 
point,  as  regards  this  matter,  we  have  failed,  it  has  been  simply  because 
our  citizens  have  been  so  impressed  with  the  importance  and  dignity  of 
the  occasion  that  it  has  been  difficult  for  us  to  make  use  of  all  that  has 
been  offered.  We  have  arranged  that  the  meetings  shall  take  place  in 
this  hall,  with  two  exceptions. 

When  you  met  here  twenty-four  years  ago  there  was  but  a  hand- 
ful gathered  together ;  nearly  one  quarter  of  a  century  has  passed,  and 
the  infant  of  those  days  has  grown  to  be  a  giant  in  strength.  As  we 
look  back  at  that  meeting  we  find  two  distinguished  names  among  those 
who  participated, — those  of  Dr.  William  Pepper  and  Dr.  La  Roche. 
Those  of  you  who  participated  in  that  meeting  will,  I  think,  if  you 
look  back,  see  some  marked  changes  that  have  taken  place  in  this 
city.  We  have  not  only  grown  in  area  immensely;  but  we  have  better 
paved  streets ;  we  have  cleaner  and  better  lighted  streets.  In  fact,  there 
is  no  one  point  of  sanitary  administration  in  this  city  which  we  cannot 
point  to  as  having  made  immense  improvements  since  that  time.  We 
shall  call  upon  you,  therefore,  to  rejoice  with  us  in  all  the  advances  that 
we  have  been  able  to  make.  Not  simply  in  matters  of  material  improve- 
ment shall  we  call  for  your  approbation,  but  to  the  evidences  that  as  a  city 
we  are  endeavoring  to  progress  in  all  that  makes  humanity,  in  all  that 
makes  for  higher  education,  in  all  that  makes  for  a  true  civilization  ;  that 
we  do  not  here  consider  that  the  material  interests  of  life  are  those  which 
deserve  the  most  recognition  and  the  most  effort.  While  we  call  upon  you 
to  give  us  your  approval  in  whatever  you  may  see  that  deserves  it,  we 
unfortunately  are  compelled  to  call  upon  you  to  mourn  with  us  in  the  loss 
which  we  have  just  sustained.  The  pen  that  wrote  the  message  which 
invited  you  to  this  city  was  held  by  the  hand  now  still  in  death,  that  of  Dr. 
William  H.  Ford,  president  of  our  Board  of  Health ;  and  through  all  the 
preparations  of  this  meeting  he  has  been  an  active  spirit. 

A  brief  but  complete  sketch  of  the  sanitary  history  of  Philadelphia, 
which  you  will  find  in  a  little  volume  which  we  will  place  in  your  hands  as 
a  souvenir  of  this  meeting,  is  due  entirely  to  his  energy  during  the  period 
when  he  was  enfeebled  in  health.  I  trust  before  the  Association  adjourns 
it  will  be  deemed  fitting  to  express  the  sense  of  loss  which  it  feels  in 
common  with  our  city. 
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The  following  is  the  programme  for  the  entire  week,  including  the 
various  entertainments  which  have  been  offered  : 

TUESDAY,  OCTOBER  26. 

A  "Smoker  "at  the  Manufacturers'  Club,  Walnut  street,  above  Broad,  immediately 
after  adjournment  of  the  evening  session. 

WEDNESDAY,  OCTOBER  27. 

Luncheon  in  the  Foyer  of  Horticultural  Hall,  opposite  Hotel  Walton,  by  invitation  of 

the  Woman's  Health  Protective  Association  of  Philadelphia,  at  I  p.  m. 
Banquet  on  part  of  the  Municipality  of  Philadelphia  at  Hotel  Walton,  at  7  p.  m. 

THURSDAY,  OCTOBER  28. 

Luncheon  at  the  Medico-Chirurgical  College  at  i  p.  m.,  by  invitation  of  the  Trustees. 
Reception  by  His  Honor,  Charles  F.  Warwick,  Mayor  of  Philadelphia,  at  the  City  Hall, 
at  8  p.  m. 

FRIDAY,  OCTOBER  29. 

Luncheon  at  the  University  of  Pennsylvania,  by  invitation  of  the  Trustees  at  I  p.  m. 
The  morning  session  will  be  held  in  Houston  Hall,  and  an  opportunity  will  be 
afforded  after  the  luncheon  for  inspecting  the  Laboratory  of  Hygiene,  the  School 
and  Hospital  of  Veterinary  Medicine,  the  Biological  Laboratory,  and  other  points 
of  interest. 

The  Trustees  and  Faculties  of  the  Jefferson  Medical  College  and  the  Woman's  Medical 
College  have  extended  cordial  invitations  to  the  members  to  visit  their  laboratories 
at  their  convenience. 

Friday  evening,  a  reception  with  music  at  the  Academy  of  Fine  Arts,  corner  of  Broad 
and  Cherry  streets,  on  the  part  of  the  citizens  of  Philadelphia. 

SATURDAY,  OCTOBER  30. 

A  trip  down  the  Delaware  on  the  United  Stales  revenue  cutter  Hamilton,  the  United 
States  lighthouse  tender  Zizania,  and  the  Sanitarium  Association's  boat,  the  yohn 
F.  Smith.  In  order  that  the  members  may  be  apportioned  to  the  several  boats, 
they  are  requested  to  announce  as  early  as  possible  at  the  Registration  Bureau  their 
intention  of  participating  in  this  trip.  By  invitation  of  the  State  Quarantine  Board 
of  Pennsylvania,  the  State  Quarantine  Station  at  Marcus  Hook  will  be  visited,  and 
a  luncheon  will  be  served  at  that  place.  The  vessels  will  then  proceed  down  the 
river  and  bay  to  Reedy  Island,  where  the  disinfecting  plant  of  the  United  States 
Marine  Hospital  Service  will  be  inspected  by  invitation  of  Supervising  Surgeon- 
General  Walter  Wyman.  Returning  to  New  Castle,  a  train,  furnished  by  the  cour- 
tesy of  the  Pennsylvania  Railroad  Company,  will  be  taken  for  Philadelphia.  The 
boats  will  leave  Pier  18,  South  Delaware  Avenue,  at  9  a.  m.,  and  it  is  expected  that 
the  train  will  arrive  at  Broad  Street  Station,  on  the  return,  at  6  p.  m.  Those  par- 
ticipating should  provide  themselves  with  warm  clothing  and  wraps. 

An  interesting  exhibit  of  sanitary  appliances  and  methods  will  be  found  at  Horticultural 
Hall.  The  badge  which  we  will  ask  you  to  wear  bears  the  arms  and  color  of  the 
city,  and  has  been  made  of  silver  as  appropriate  to  the  twenty-fifth  anniversary  of 
the  Association. 

Through  the  courtesy  of  the  H.  K.  Mulford  Company,  tally-ho  coaches  will  convey  the 
guests,  at  their  convenience,  through  Fairmount  Park,  stopping  to  inspect  the  H.  K. 
Mulford  Co.'s  Bacteriological  Laboratory. 

The  sub-commitee  on  the  reception  of  visiting  ladies,  Mrs.  John  H.  Scribner,  chairman, 
announce  that  they  have  taken  the  parlors  on  the  second  floor  of  the  Hotel  Walton 
for  their  headquarters,  and  that  a  committee  of  ladies  has  been  appointed  to  meet 
the  visiting  ladies  every  morning  and  afternoon. 
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These  committees  plan  to  take  their  guests  to  various  points  of  interest  in  Philadelphia, 
including  the  Girard  College,  Independence  Hall,  Christ  Church,  Franklin's  grave. 
Carpenter's  Hall,  the  public  buildings,  the  Woman's  Medical  College,  etc.,  or  to 
take  the  ladies  shopping  if  they  prefer  it. 

On  Thursday  a  trip  on  the  river  will  take  place  in  order  to  show  the  ladies  various  points 
of  interest,  including  Cramps'  ship  yard,  etc.  The  party  will  leave  the  ladies'  par- 
lor. Hotel  Walton,  at  9  :  30  a.  m.,  sharp. 

The  Century  Club  has  extended  the  privileges  of  the  beautiful  club-house  to  the  visiting 
ladies,  and  has  appointed  a  member  of  their  board,  Mrs.  J.  Nicholas  Mitchell,  their 
delegate  to  the  committee  of  arrangements.  The  Acorn  Club  has  responded 
graciously  to  the  request  for  courtesy  to  the  guests,  and  the  Civic  Club  has  appointed 
Mrs.  F.  von  A.  Cabeen  its  delegate  to  the  committee.  The  Woman's  Health  Pro- 
tective Association  will  entertain  the  visiting  ladies  at  the  lunch  on  Wednesday, 
given  in  honor  of  the  American  Public  Health  Association,  and  they  will  be  included 
in  all  the  other  entertainments  offered  by  the  Committee  of  Arrangements  with  the 
exception  of  the  "  Smoker  "  and  the  banquet  on  Wednesday  evening,  when  it  is 
hoped  to  arrange  some  other  form  of  entertainment  for  them. 

The  President. — The  next  thing  in  order  is  the  report  of  the  Execu- 
tive Committee,  by  Dr.  Charles  O.  Probst,  Secretary  of  the  State  Board 
of  Health  of  Ohio. 

The  Secretary. — The  following  applications  for  membership  have 
been  recommended  to  the  Executive  Committee  and  have  been  favorably 
acted  upon,  and  the  Executive  Committee  recommends  that  they  be 
elected  members  of  the  Association.  [One  hundred  and  five  names  were 
read  by  the  secretary.] 

The  President. — What  disposition  will  you  make  of  the  recommenda- 
tions of  the  Executive  Committee  regarding  these  new  members  ? 

Dr.  Joseph  H.  Raymond,  of  Brooklyn. — I  move  that  the  secretary  be 
instructed  to  cast  the  ballot  of  the  Association  for  the  list  of  applicants 
named. 

Seconded  and  carried. 

The  secretary  then  cast  the  ballot  in  accordance  with  the  motion,  and 
they  were  declared  duly  elected. 

The  next  thing  in  order  was  the  report  of  the  secretary,  by  Dr.  Probst, 
secretary  pro  tern. 

The  secretary  stated  that  the  only  report  he  had  to  make  was  to  submit 
the  official  minutes  of  the  Association  as  published  in  the  January  Quar- 
terly for  1897,  pages  25  to  46. 

There  being  no  corrections  made  in  the  minutes  as  published,  they 
were  declared  approved. 

Dr.  Frank  W.  Wright. — I  offered  an  amendment  to  the  Constitution 
last  year,  and,  if  in  order,  I  would  like  to  have  the  Association  act  on  it 
at  this  time. 

The  President. — Have  you  the  amendment  in  your  possession,  Mr. 
Secretary  ? 

The  Secretary. — I  have. 

The  secretary  then  read  the  following  amendment  offered  by  Dr. 
Wright  last  year  : 
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On  and  after  the  next  session  of  this  Association  (1897)  the  Executive  Committee 
shall  consist  of  nine  members,  who  shall  be  elected  by  the  Association,  three  of  whom 
shall  be  elected  anually. 

Dr.  Wright. — Perhaps  a  word  or  two  in  regard  to  the  amendment  will 
not  be  out  of  place.  You  will  remember  that  last  year  I  introduced  a 
resolution  at  the  urgent  solicitation  of  several  members  of  the  Association 
regarding  resolutions  that  were  offered  before  the  Association,  referred  to 
the  Executive  Committee,  and  then  not  reported  back  to  the  Association 
by  the  Executive  Committee.  Several  resolutions  had  been  offered  from 
time  to  time  and  were  not  heard  from,  and  one  in  particular  which  was 
introduced  by  myself.  The  question  arose  whether  this  resolution  came 
before  the  Executive  Committee,  or  whether  it  was  lost  from  the  secre- 
tary's table.  This  amendment  was  introduced  simply  to  change  the 
existing  state  of  things,  if  it  was  thought  proper  by  the  Association.  I 
have  no  desire  to  introduce  resolutions  that  will  conflict  with  the  usages 
of  the  Association  ;  but,  Mr.  President,  I  do  feel  that  all  resolutions 
introduced  before  this  body  should  receive  proper  consideration,  and  the 
one  who  introduces  a  resolution  should  know  what  becomes  of  it.  The 
action  of  the  Executive  Committee  on  resolutions  submitted  to  it  should 
be  reported  back  to  the  Association. 

The  President. — The  amendment  of  Dr.  Wright  is  now  before  you. 

Dr.  Joseph  H.  Raymond,  of  Brooklyn. — May  I  ask  for  information  ? 
Will  the  chair  be  kind  enough  to  inform  us  as  to  the  effect  of  this  resolu- 
tion or  amendment .''  The  amendment  was  read,  but  the  original  portion 
of  the  Constitution  and  By-Laws  affected  by  it  was  not  read.  May  I  ask 
that  the  existing  state  of  things  be  explained  and  the  effect  of  this  amend- 
ment be  made  known. 

The  President. — As  I  understand  the  matter,  this  amendment  con- 
templates doing  away  with  the  fundamental  organization,  the  formation  of 
the  present  Executive  Committee.  Since  the  Association  has  been  in 
existence  the  Executive  Committee  has  consisted  of  the  (i)  president, 
first  vice-president,  second  vice-president,  secretary,  and  treasurer  ;  (2)  of 
six  active  members,  of  whom  three  shall  be  elected  annually  by  ballot,  to 
serve  two  years,  and  who  shall  be  ineligible  to  re-election  for  a  second 
successive  term ;  and  (3)  of  the  ex-presidents  of  the  Association.  The 
resolution  or  amendment  offered  at  the  last  meeting,  if  carried,  would 
practically  sweep  out  of  existence  the  present  Executive  Committee,  as 
there  would  be  three  members  elected  every  year.  It  would  mean  an 
entire  change  of  management  of  the  Association. 

Dr.  Raymond. — As  I  understand,  the  object  of  the  mover  of  the 
amendment  was  to  provide  for  the  reporting  of  all  resolutions  from  the 
Executive  Committee  back  to  the  Association,  with  a  statement  for  or 
against  such  resolutions.  If  a  substitute  be  in  order,  I  would  move  that  all 
resolutions  shall  be  reported  by  the  Executive  Committee  back  to  the 
Association  with  their  recommendation. 

Seconded. 
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Dr.  Wright. — I  am  willing  to  accept  the  substitute. 

Dr.  Gihon. — That  is  not  exactly  parliamentary.  Dr.  Wright  offered 
an  amendment  to  the  Constitution,  and  what  Dr.  Raymond  offers  is 
entirely  different.  It  seems  to  me,  it  would  be  better  if  Dr.  Wright  with- 
drew his  amendment.  Dr.  Raymond  cannot  offer  another  amendment  to 
the  Constitution,  entirely  different  in  its  character,  and  have  it  acted  upon 
at  this  meeting. 

Dr.  Wright. — If  I  withdraw  my  amendment,  and  this  substitute  is 
offered,  then  it  will  have  to  lay  over  another  year. 

The  President. — Dr.  Raymond  has  offered  a  resolution,  and  yours  is 
an  amendment  to  the  Constitution. 

Dr.  Wright. — I  will  withdraw  my  amendment. 

Dr.  Samuel  H.  Durgin,  of  Boston. — While  it  is  too  late  to  make 
remarks  upon  the  original  proposition,  it  is  fair  to  say  with  reference  to 
the  proposition  at  present  before  the  meeting  that  it  is  wholly  unnecessary. 
It  is  a  principle  with  the  Executive  Committee  to  consider  and  report 
on  every  resolution  that  comes  before  it.  There  may  have  been  times 
in  the  past  when  a  mistake  may  have  been  made,  which  is  not  likely  to 
be  made  in  the  future.  It  seems  to  me  almost  a  reflection  upon  the 
Executive  Committee  to  regulate  it  by  by-law  or  otherwise.  I  think  every 
member  of  the  Association  may  feel  secure  that  in  the  future  no  mistakes 
of  this  kind  will  occur.  I  hope  that  the  substitute  will  be  withdrawn  in 
deference  to  the  Executive  Committee. 

Dr.  Joseph  H.  Raymond. — ^I  assure  you,  gentlemen,  it  is  not  my  inten- 
tion to  reflect  on  the  Executive  Committee.  I  assure  you  of  my  hearty 
sympathy  and  great  respect  for  the  Executive  Committee.  But  the 
Executive  Committee  is  a  body  that  is  constantly  changing,  and  while  it 
may  be  a  fixed  principle  for  the  present  Executive  Committee  to  report 
back  all  resolutions,  I  can  readily  conceive  how  in  the  future  it  might  not 
be  a  guiding  principle,  and  any  resolution  offered  would  not  be  binding 
upon  any  future  committee.  I  hope  sincerely  that  Dr.  Durgin  does  not 
look  upon  my  resolution  as  a  criticism  upon  the  Executive  Committee  in 
any  sense.  If  the  effect  of  the  adoption  of  this  resolution  will  be  to 
satisfy  the  members  of  the  Association  that  resolutions  offered  will  here- 
after be  duly  considered,  which  seems  evident  from  Dr.  Wright's  feeling 
to-day  that  does  not  now  exist,  it  will  tend  to  increase  the  confidence  of 
the  members  in  their  efforts  to  promote  the  interests  of  public  health,  and 
I  am  sure  Dr.  Durgin  will  feel  that  it  is  no  reflection  upon  the  Executive 
Committee  whatever. 

Dr.  H.  M.  Bracken,  of  Minneapolis. — I  hope  the  resolution  will  not 
prevail.  I  am  not  connected  with  the  Executive  Committee  in  any  way. 
However,  it  seems  to  me,  that  any  action  taken  in  regard  to  this  matter 
would  be  a  reflection  upon  the  Executive  Committee.  It  seems  that  a 
resolution  was  offered  because  of  an  accident,  or  because  of  the  fact  that 
a  certain  proposition  had  not  been  considered  or  did  not  come  before  the 
Executive  Committee. 
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Dr.  Raymond.— In  view  of  the  statements  that  have  been  made  I 
desire  to  withdraw  my  resolution. 

Dr.  Gihon. — I  hope  Dr.  Raymond  will  not  withdraw  his  resolution.  I 
beg  to  renew  it  in  my  own  name.  There  was  a  mistake  in  the  resolution 
offered  by  Dr.  Wright,  and  I  assure  the  members  that  such  a  thing  shall 
not  happen  again.  I  hope  Dr.  Wright  will  take  the  opportunity  of  re- 
introducing the  resolution  which  was  lost  at  Buffalo,  and  I  assure  him  as 
far  as  I  have  anything  to  do  with  the  Executive  Committee  that  it  will 
receive  consideration.  But  as  Dr.  Raymond  has  made  a  motion  which  is 
before  the  Association  and  with  which  Drs.  Bailey,  Montizambert,  and 
other  ex-presidents  of  the  Association  are  in  harmony,  I  hope  it  will  be 
be  voted  upon.  Therefore,  I  will  renew  the  motion  of  Dr.  Raymond  in 
my  own  name. 

Dr.  Gihon  then  offered  the  following  : 

Kesolred,  That  every  resolution  referred  to  the  Executive  Committee  for  consideration, 
whether  altered,  amended,  approved,  or  disapproved,  shall  be  reported  back  to  the 
Association. 

Seconded  and  carried. 

The  report  of  the  Committee  on  Steamship  and  Steamboat  Sanitation 
was  then  read  by  Dr.  Frederick  Montizambert,  General  Superintendent  of 
Quarantine  of  the  Dominion  of  Canada. 

The  report  was  discussed  by  Dr.  Knopf. 

Dr.  Eduardo  Liceaga,  of  Mexico,  contributed  a  paper  entitled  "A  Con- 
tribution to  the  Study  of  Yellow  Fever  from  a  Medico-Geographical  Point 
of  View,"  which  was  read  by  Dr.  Gihon  in  the  absence  of  the  author. 
This  paper  was  discussed  by  Drs.  Bailey,  Durgin,  Macouzet,  Bailhache 
and  Raymond,  after  which  Dr.  Durgin  made  the  following  motion  :  "  I 
would  like,  if  it  is  in  order,  to  move  that  this  discussion  be  postponed 
until  Friday,  when,  I  understand.  Dr.  Sternberg  is  to  be  present.  I  feel 
that  we  should  have  some  expression  from  him  on  this  subject." 

Seconded. 

Dr.  Raymond. — I  move,  as  an  amendment,  that  the  discussion  on 
yellow  fever  be  taken  up  at  such  time  as  the  Executive  Committee  thinks 
proper.  Carried. 

Dr.  Gihon. — I  rise,  Mr,  President,  to  a  question  of  privilege,  which  I 
do  with  much  regret.  I  see  my  friend  Dr.  Bailhache  is  here  and  I  ask 
the  opportunity  of  referring  to  it  now.  Many  of  you  have  received  the 
report  of  the  Supervising  Surgeon-General  of  the  Marine  Hospital  Service. 
It  is  a  large  volume  of  1,000  pages.  In  this  volume,  on  pages  16,  17,  and 
18,  is  the  report  of  Surgeon  Bailhache,  a  delegate  to  the  American  Public 
Health  Association  at  its  meeting  in  Buffalo.  On  page  17  we  read  :  "The 
report  of  Committee  on  National  Legislation  being  of  special  interest  to 
the  service,  I  deem  it  proper  to  state  that  said  committee  presented  to 
the  Association  the  following  resolution,  which  was  referred  under  the 
rule  to  the  Executive  Committee  : 
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Resolved,  That  it  is  the  sense  of  this  Association  that  the  Committee  on  National  Sani- 
tary Legislation  be  continued,  and  that  efforts  be  continued  to  influence  the  Congress  of 
the  United  States  to  establish  a  Department  of  Public  Health  at  Washington,  D.  C; 
and  to  this  end  it  is  recommended  that  the  powers  of  the  Marine  Hospital  Service  be 
enlarged  and  so  organized  as  to  provide  for  an  Advisory  Council  composed  of  represen- 
tatives from  the  State  Boards  of  Health. 

The  Executive  Committee  returned  the  resolution  to  the  Association  in 
the  following  emasculated  condition  : 

Resolved,  That  it  is  the  sense  of  this  Association  that  the  Committee  on  National  Sani- 
tary Legislation  be  continued,  and  that  efforts  be  made  to  influence  the  Congress  of  the 
United  States  to  establish  a  Department  of  Public  Health  at  Washington,  D.  C. 

Upon  inquiry  I  learned  that  a  "retired  "  ofBcer  of  the  navy  took  it  upon 
himself  to  overslaugh  the  work  of  the  Committee  on  National  Legislation, 
whose  unanimous  recommendation  would  seem  to  entitle  it  to  more  respect, 
and  upon  his  individual  demand  the  resolution  was  shorn  of  its  only  prac- 
tical solution. 

It  has  been  the  policy  of  this  Association  to  indorse  no  individual  nor 
any  body  of  individuals.  The  principle  endorsed  was  that  there  should 
be  a  department  of  public  health,  but  it  did  not  say  that  the  department 
of  public  health  should  be  the  Marine  Hospital  service.  I  am  the  retired 
officer  referred  to  by  Dr.  Bailhache  in  his  report,  and  I  have  here  a  list  of 
the  members  of  the  Executive  Committee  who  were  present  at  Buffalo, 
and  I  appeal  to  them  to  come  before  this  Association  and  say  whether  I, 
as  a  retired  medical  officer,  influenced  them  by  my  personal  control,  as  is 
implied  in  the  report  of  Dr.  Bailhache.  This  is  the  question  of  privilege, 
Mr.  President.  I  call  upon  Dr.  Bailhache  to  explain  what  he  means  by 
that  statement. 

Dr.  Bailhache. — I  desire  to  ask  Dr.  Gihon  whether  he  did  not  strike 
that  portion  of  the  resolution  out  ? 

Dr.  Gihon. — The  Executive  Committee  struck  it  out. 

Dr.  Durgin. — I  would  suggest,  Mr.  President,  that  this  conversation 
between  two  members  is  out  of  order. 

The  President. — ^The  suggestion  is  a  good  one  and  I  will  so  rule. 

Dr.  Gihon. — I  objected  to  the  endorsement  of  this  matter  going  out 
before  the  congress  of  the  United  States  in  this  way.  It  was  a  clever 
piece  of  electioneering  work.  It  was  nicely  introduced  into  the  report, 
conveying  the  impression  that  the  Association  recommends  that  the  United 
States  marine  hospital  service  be  enlarged  to  include  the  national  depart- 
ment of  public  health.  I  am  not  in  favor  of  this,  and  I  am  not  the  only 
man  in  this  Association  who  is  not  in  favor  of  it.  (Applause.) 

Dr.  Joseph  H.  Raymond. — The  minutes  of  the  Executive  Committee 
of  the  Buffalo  meeting  would  show  what  action  the  committee  took  in 
reference  to  this  matter.  We  have  nothing  else  to  appeal  to  except  the 
action  of  the  Executive  Committee. 

The  President. — I  do  not  know  that  this  matter  is  open  for  general 
discussion. 
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Dr.  Durgin. — Inasmuch  as  Dr.  Gihon  has  made  remarks  concerning 
this  question,  it  might  be  fair  to  allow  Dr.  Bailhache  to  reply  if  he  saw  fit. 
I  objected  to  a  conversation  between  two  members  on  the  floor. 

The  President. — I  rule  that  Dr.  Bailhache  has  the  privilege  of  re- 
sponding. 

Dr.  Bailhache. — I  have  nothing  further  to  say  in  the  matter. 

The  President. — Then  the  subject  is  closed. 

Dr.  Joseph  H.  Raymond  offered  the  following  resolution  : 

Resolved,  That  it  is  the  sense  of  the  American  Public  Health  Association  that  the  sani- 
tary supervision  and  sanitary  control  of  public  water  supplies  should  be  vested  in  sanitary 
authorities. 

Referred  to  Executive  Committee. 

Dr.  Cressy  L.  Wilbur  offered  the  following  preamble  and  resolutions  : 

Whereas,  The  third  assistant  postmaster  general  has  ruled  that  the  "  Michigan  Monthly 
Bulletin  of  Vital  Statistics,"  published  by  the  state  department  of  Michigan,  is  not  enti^ 
tied  to  transmission  in  the  mails  as  second-class  matter  in  accordance  with  the  law  of  1894 
granting  that  privilege  to  "  Bulletins  of  State  Boards  of  Health;"  and 

Whereas,  Said  "Michigan  Monthly  Bulletin  of  Vital  Statistics"  is  in  its  character 
and  contents,  its  purpose  and  manner  of  publication,  precisely  the  same  as  the  bulletins 
of  the  State  Boards  of  Health,  which  it  was  the  intent  of  the  law  to  admit  as  second-class 
matter  on  account  of  their  usefulness  in  the  promotion  of  public  health;  and 

Whereas,  The  exclusion  of  the  "  Monthly  Bulletin  of  Vital  Statistics  '"  is  based  on  a 
verbal  technicality,  to  wit:  it  is  not  published  by  the  Michigan  Board  of  Health,  the  fact 
being  that  the  state  of  Michigan,  like  the  states  of  Massachusetts  and  Ohio,  which  began 
the  collection  of  vital  statistics  before  they  possessed  State  Boards  of  Health,  has  never 
delegated  this  function  of  the  general  sanitary  powers  of  the  state  government,  namely, 
the  collection  and  publication  of  vital  statistics,  to  the  State  Board  of  Health,  but  has 
retained  and  exercised  the  same  in  the  state  government  as  a  whole,  that  is,  by  and  through 
the  state  department ;  and 

Whereas,  This  important  function  of  the  general  sanitary  power  of  the  state  govern- 
ment of  Michigan  is  seriously  hampered  in  its  free  exercise  as  compared  with  the  exercise 
of  precisely  the  same  function  in  other  states,  contrary  to  the  real  meaning  and  purpose 
of  the  postal  law,  and  in  violation  of  the  inherent  rights  of  each  state  to  provide  for  the 
exercise  of  sanitary  functions  by  such  authorities  as  its  legislature  may  see  fit  to  choose  ; 
therefore,  be  it 

Resolved,  That  the  American  Public  Health  Association,  including  representative 
authorities  from  the  State  Boards  of  Health  of  the  United  States,  does  hereby  respect- 
fully, but  emphatically,  protest  against  said  ruling  of  the  third  assistant  postmaster  gen- 
eral, and  urges  that  the  ruling  be  reversed,  and  that  the  "  Michigan  Monthly  Bulletin  of 
Vital  Statistics"  be  admitted  to  the  mails  as  second-class  matter  in  accordance  with  the 
privileges  granted  the  publications  of  the  same  nature  and  purpose  in  other  states. 

Resolved,  That  a  copy  of  this  resolution  be,  sent  immediately  to  the  postmaster  general 
of  the  United  States. 

Referred  to  the  Executive  Committee. 

Dr.  Joseph  H.  Raymond. — We  have  present  with  us  this  morning  Mr. 
Hill,  from  the  bacteriological  department  of  the  city  of  Brooklyn,  who  has 
devised  a  method  or  apparatus  for  collecting  water  from  streams  and  ponds 
for  bacteriological  and  chemical  analyses  which  is  exceedingly  ingenious, 
and  if  it  is  in  order,  I  would  move  that  Mr.  Hill  be  asked  to  occupy  a  few 
moments  of  our  time  between  now  and  adjournment  to  exhibit  this 
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apparatus  and  explain  it  to  the  Association.    It  is  a  matter  of  great  in- 
terest. 
Carried. 

Mr.  Hibbard  Hill  then  described  the  apparatus  referred  to. 
On  motion,  the  Association  adjourned  until  3  p.  m. 


FIRST   DAY.— AFTERNOON  SESSION. 

The  Association  reassembled  at  3  p.  m.,  and  was  called  to  order  by  the 
president. 

The  first  thing  in  order  was  the  report  of  the  Executive  Committee. 

The  Secretary. — -The  Executive  Committee  has  considered  the  reso- 
lution offered  by  Dr.  Wilbur  with  reference  to  the  "  Michigan  Monthly 
Bulletin  of  Vital  Statistics,"  and  reports  that  it  is  deemed  inexpedient  for 
the  Association  to  take  any  action  in  regard  to  this  matter. 

The  committee  also  considered  the  resolution  offered  by  Dr.  Raymond, 
and  recommends  its  adoption. 

Dr.  Gihon. — I  move  that  the  report  of  the  Executive  Committee  be 
adopted. 

Carried. 

The  Secretary. — The  following  has  been  handed  to  the  Executive 
Committee  : 

Whereas,  The  importance  reached  by  statistical  work  in  all  branches  of  science,  more 
particularly  in  that  branch  which  pertains  directly  to  hygiene,  giving  it  the  distinguished 
rank  of  demography,  covers  practically  every  phase  of  society  ;  therefore,  be  it 

Resolved,  That  the  Association  create  another  special  committee  dealing  with  every- 
thing pertaining  to  demography  with  the  title,  "  Special  Committee  on  Demography  in 
its  Sanitary  Relations." 

The  Executive  Committee  recommends  the  adoption  of  this  resolution. 
Dr.  Holton. — I  move  that  the  recommendation  of  the  committee  be 
adopted. 
Carried. 

The  secretary  read  an  invitation  from  the  managers  of  the  Hahnemann 
Medical  College  and  Hospital,  asking  the  members  of  the  Association  to 
visit  their  institutions. 

On  motion  the  invitation  was  accepted  with  thanks. 

The  report  of  the  Committee  on  Sanitation,  with  special  reference  to 
drainage,  plumbing,  and  ventilation  of  public  and  private  buildings,  by 
Mr.  J.  W.  Hughes,  of  Montreal,  P.  Q.,  was  then  read  by  Mr.  Crosby  Gray, 
in  the  absence  of  the  author. 

Dr.  John  L.  Leal,  of  Paterson,  N.  J.,  read  a  paper  entitled  "The 
Drainage,  Plumbing  and  Ventilation  of  Public  and  Private  Buildings." 

The  discussion  was  opened  by  Dr.  Abbott  and  continued  by  Drs.  Bryce, 
Bailey,  and  Abbott  of  Wakefield,  Mass. 

The  report  of  the  Committee  on  Car  Sanitation,  by  Prof.  S.  H.  Wood- 
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bridge,  of  the  Institute  of  Technology,  Boston,  was  read  by  Dr.  S.  H. 
Durgin,  in  the  absence  of  the  author. 

Dr.  Granville  P.  Conn,  of  Concord,  N.  H.,  contributed  a  paper  on  "  Car 
Sanitation,"  which  was  read  by  Dr.  Swarts,  of  Providence,  in  the  absence 
of  the  author. 

The  discussion  on  these  papers  was  opened  by  Dr.  Hurty,  and  con- 
tinued by  Drs.  Swarts,  James,  Shakespeare,  Fletcher,  and  Coplin. 

Dr.  Henry  J.  Barnes,  of  Boston,  read  a  paper  entitled  "  The  Arid 
Atmosphere  of  our  Houses  in  Winter,"  and  exhibited  a  humidifier. 

The  paper  was  discussed  by  Drs.  Ravold  and  Bryce. 

Dr.  A.  H.  Stewart,  assistant  bacteriologist,  bureau  of  health,  Philadel- 
phia, read  a  paper  entitled  "  A  Statistical  Summary  of  Results  Obtained 
in  the  Laboratory  of  the  Board  of  Health  of  Philadelphia  in  the  Diagnosis 
of  Typhoid  Fever  by  the  Widal  Blood  Reaction." 

A  paper  "  On  the  Serum  Diagnosis  of  Typhoid  Fever  from  the  Public 
Health  Laboratory  Point  of  View,"  by  Drs.  L.  B.  Wilson  and  F.  F.  Wes- 
brook,  was  then  read. 

These  papers  were  discussed  by  Drs.  Sears,  Swarts,  and  Ravold. 

On  motion,  the  Association  adjourned  until  8  p.  m. 

FIRST  DAY.— EVENING  SESSION. 

The  Association  reassembled  at  8  p.  m.,  and  was  called  to  order  by  the 
president. 

The  public  was  invited  to  attend  this  session. 

Prayer  was  offered  by  the  Rev.  William  Neilson  McVickar,  D.  D.,  rector 
of  the  Church  of  the  Holy  Trinity,  Philadelphia,  and  coadjutor  bishop- 
elect  of  the  diocese  of  Rhode  Island,  after  which  an  address  of  welcome 
was  delivered  by  Dr.  Benjamin  Lee,  in  the  absence  of  Governor  Hastings, 
who  was  to  have  welcomed  the  Association  on  behalf  of  the  commonwealth 
of  Pennsylvania. 

At  the  conclusion  of  Dr.  Lee's  remarks,  the  president  introduced  Hon. 
Charles  F.  Warwick,  mayor  of  Philadelphia,  who  delivered  an  address  of 
welcome  on  behalf  of  the  city  of  Philadelphia. 

At  this  juncture  the  first  vice-president,  Dr.  Bryce,  took  the  chair,  and 
President  Horlbeck  delivered  his  address,  after  which  the  Association 
adjourned. 

Immediately  after  adjournment  a  "  smoker "  was  held  at  the  Manu- 
facturers' Club  through  the  courtesy  of  the  board  of  managers. 


Wednesday,  October  27,  1897. 
SECOND   DAY.— MORNING  SESSION. 

The  Association  met  at  10  a.  m.,  and  was  called  to  order  by  the  presi- 
dent. 
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Announcements  were  made  by  the  chairman  of  the  local  Committee  of 
Arrangements  regarding  the  banquet,  excursion  on  the  Delaware,  etc. 

The  President. — We  will  now  listen  to  the  report  of  the  Executive 
Committee  by  the  secretary. 

The  Secretary. — The  Executive  Committee  has  considered  the  propo- 
sition of  establishing  a  Committee  on  Demography  in  its  Sanitary 
Relations,  and  recommends  to  the  Association  that  it  be  merged  into  the 
Committee  on  Nomenclature  of  Diseases  and  Forms  of  Statistics,  and 
the  new  committee  be  known  as  "  Demographic  Statistics  in  Their  Sani- 
tary Relations." 

Dr.  George  H.  Rohe. — I  move  that  the  recommendation  of  the  committee 
be  adopted. 
Carried. 

The  Secretary. — The  Executive  Committee  recommends  that  a  com- 
mittee of  five  be  appointed,  of  which  the  president  shall  be  the  chairman, 
to  carry  out  the  spirit  of  the  recommendations  embodied  in  the  president's 
address  with  reference  to  investigating  the  cause  of  yellow  fever. 

On  motion  of  Mr.  Crosby  Gray,  the  recommendation  of  the  committee 
was  adopted. 

The  secretary  read  invitations  for  the  Association  to  visit  the  following 
places  :  University  of  Pennsylvania  ;  Hospital  for  Contagious  and  Infec- 
tious Diseases  ;  and  the  Jefferson  Medical  College. 

On  motion  of  Dr.  Swarts  these  invitations  were  accepted  with  thanks. 

Dr.  Gihon  read  a  letter  that  he  had  received  from  Dr.  Liceaga  in  which 
he  sent  his  regrets  at  not  being  able  to  attend  the  meeting,  but  hoped  that 
the  Association  would  have  a  successful  and  profitable  meeting. 

The  secretary  then  called  the  roll  of  the  Advisory  Council,  and  vacan- 
cies were  filled. 

Alderman  Black,  of  Ottawa,  Canada,  was  now  accorded  the  privileges 
of  the  floor,  and  extended  an  invitation  to  the  Association  to  hold  its  next 
meeting  in  Ottawa. 

The  invitation  was  referred  to  the  Advisory  Council. 

The  next  thing  in  order  was  the  report  of  the  Committee  on  Pollution 
of  Water  Supplies,  which  was  read  by  Lieut.-Col.  Charles  Smart,  deputy 
surgeon-general.  United  States  army. 

The  President. — You  have  heard  the  suggestions  of  Dr.  Smart  as  to 
the  formation  of  a  new  committee.  What  disposition  will  you  make  of 
this  report  ? 

Dr.  Holton. — I  move  that  it  be  referred  to  the  Executive  Committee 
to  report  back  to  the  Association. 
Carried. 

Dr.  Abbott,  of  Philadelphia,  asked  that  Dr.  Horton's  paper  on  "  The 
Origin  of  Free  and  Albuminoid  Ammonias  in  Polluted  Waters"  be 
deferred  until  the  end  of  the  session.    The  request  was  granted. 

Dr.  Roque  Maeouzet,  delegate  of  the  Federal  District  of  Mexico,  read 
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a  paper  entitled  "The  City  of  Mexico  After  the  Drainage  of  the  Valley 
and  the  Sanitation  Works." 

Prof.  Franklin  C.  Robinson,  of  Brunswick,  Me.,  read  the  report  of  the 
Committee  on  Disinfectants,  as  chairman. 

Prof.  Severance  Burrage,  of  Lafayette,  Ind.,  read  a  paper  on  "  Fumiga- 
tion Experiments  with  Formaldehyde." 

Dr.  E.  A.  de  Schweinitz,  of  Washington,  D.  C,  followed  with  a  paper 
on  "The  Determination  of  the  Amount  of  Formaldehyde  Yielded  by  the 
Formaldehyde  Lamp." 

Dr.  Wright  asked  that  Dr.  McShane's  paper  be  deferred  until  the  after- 
noon session. 

The  above  papers  were  then  discussed  by  Drs.  Reynolds,  McFarland, 
Swarts,  and  Ravold. 

Dr.  McShane  having  arrived,  he  was  permitted  to  read  his  paper,  which 
was  entitled  "  Some  Experiments  with  Formaldehyde  Gas." 

The  paper  was  discussed  by  Dr.  Pease. 

At  the  conclusion  of  Dr.  Pease's  remarks,  on  motion  uf  Dr.  Swarts,  the 
discussion  on  formaldehyde  gas  was  postponed  until  there  would  be 
sufficient  time  at  some  future  session  to  thoroughly  discuss  the  subject. 

Mrs.  John  H.  Scribner,  president  of  the  Woman's  Health  Protective 
Association  of  Philadelphia,  addressed  the  Association  on  "The  Relation 
of  Women's  Health  Protective  Associations  to  the  Public  Health." 

Dr.  Frank  W.  Wright,  of  New  Haven,  Conn.,  read  a  paper  on  "  Diagnosis 
of  Smallpox." 

On  motion,  the  Association  adjourned  until  3  p.  m. 

SECOND   DAY.— AFTERNOON  SESSION. 

The  Association  reassembled  at  3  p.  m.,  and  was  called  to  order  by  the 
president. 

Dr.  A.  Walter  Suiter,  of  Herkimer,  N.  Y.,  read  a  paper  entitled  "The 
Barber  Shop  as  a  Menace  to  the  Public  Health." 

The  paper  was  discussed  by  Drs.  Ravold,  Bracken,  James,  Sternberg, 
and  Suiter. 

The  report  of  the  Committee  on  Animal  Diseases  and  Animal  Food, 
was  read  by  D.  E.  Salmon,  D.  V.  M.,  chief  of  the  bureau  of  animal 
industry,  Washington,  D.  C. 

Prof.  Leonard  Pearson,  of  the  veterinary  department  of  the  University 
of  Pennsylvania,  followed  with  a  paper  on  "  Methods  of  Meat  Inspec- 
tion." 

Dr.  E.  P.  Lachapelle,  president  of  the  Provincial  Board  of  Health  of 
Quebec,  read  the  report  of  the  Committee  on  Transportation  of  Diseased 
Tissues  by  Mail. 

Dr.  Cressy  L.  Wilbur,  registrar  of  vital  statistics  of  the  state  of  Michi- 
gan, followed  with  the  report  of  the  Committee  on  Nomenclature  of 
Diseases  and  Forms  of  Statistics. 


PROCEEDINGS  OF  THE  TWENTY-FIFTH  ANNUAL  MEE  TING.  43 

Dr.  Edward  Jackson,  of  Philadelphia,  read  a  paper  on  "  Eye  Strain 
from  Poor  Window  Glass." 

Dr.  Henry  Mitchell  made  a  supplementary  report  in  regard  to  the 
transportation  of  diseased  tissues  by  mail. 

Dr,  Jesus  E.  Monjaras,  director  of  health  of  the  state  of  San  Luis 
Potosi,  Mexico,  read  a  paper  entitled  "  How  to  Practise  Isolation  from 
the  Contagious  Diseases." 

On  motion  of  Dr.  Gihon  the  Association  then  adjourned  until  Thursday, 
10  A.  M. 

Thursday,  October  28,  1897. 
THIRD    DAY.— MORNING  SESSION. 

The  Association  met  at  10  a.  m.,  and  was  called  to  order  by  the 
president. 

Announcements  were  made  by  the  local  Committee  of  Arrangements. 
The  President. — We  will  now  listen  to  the  report  of  the  Executive 
Committee. 

The  Secretary. — The  Executive  Committee  recommends  to  the  Asso- 
ciation the  appointment  of  Dr.  E.  A.  de  Schweinitz,  as  a  delegate  of  this 
Association  to  the  Congress  of  Tuberculosis  to  be  held  in  Paris  in  1898. 

Dr.  George  M.  Sternberg. — I  move  the  appointment  be  made. 

Carried. 

The  Secretary. — The  Executive  Committee  recommends  that  the 
report  of  the  Committee  on  Pollution  of  Water  Supplies  be  published  in 
the  journal  of  Experimental  Medicine,  provided  the  Association  is  cred- 
ited with  the  report. 

On  motion  of  Dr.  Bailey,  the  recommendation  of  the  Executive  Com- 
mittee was  adopted. 

The  Secretary. — It  is  further  recommended  by  the  Executive  Com- 
mittee that  Dr.  Smart's  committee  be  requested  to  have  its  report 
printed  in  the  first  quarterly  number  of  this  Association,  and  that  the 
committee  be  furnished  with  five  hundred  reprints  of  the  report. 

On  motion  of  Dr.  Sternberg,  the  recommendation  was  adopted. 

The  Secretary. — The  Executive  Committee  also  recommends  that  the 
report  of  the  Committee  on  Disinfectants,  with  allied  reports  or  papers 
read  with  it,  be  printed  in  the  first  number  of  the  Journal  of  this  Asso- 
ciation. 

On  motion,  this  recommendation  was  concurred  in. 

The  next  thing  in  order  was  the  report  of  the  treasurer,  which  was  then 
read  by  Dr.  Henry  D.  Holton,  of  Brattleboro,  Vt. 

The  president  appointed  as  a  Committee  to  Audit  the  Accounts  of  the 
Treasurer,  Drs.  Reynolds,  Walsh,  and  Wright. 

Dr.  Franklin  W.  Wright,  of  New  Haven,  offered  the  following  reso- 
lution : 
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Whereas,  The  subject  of  disinfection  is  a  very  important  one,  and  at  present  health 
officers  hardly  know  what  to  do  or  how  to  do  it. 

Resolved,  That  the  Committee  on  Disinfection  be  directed  to  hasten  their  work  as  much 
as  possible,  and  all  State  and  Local  Boards  of  Health  be  urged  to  assist  them  in  every 
possible  way;  either  by  money  contributions,  if  such  be  necessary  to  carry  on  proper 
experiments,  or  by  bacteriological  or  other  investigations,  to  the  end  that  in  the  shortest 
possible  time  more  definite  working  plans  may  be  in  the  possession  of  this  Association. 

Referred  to  the  Executive  Committee. 

Dr.  Howard  S.  Anders  offered  the  following  preamble  and  resolutions  : 

Whereas,  The  common  and  promiscuous  public  use  of  drinking  vessels,  under  exist- 
ing conditions  and  well-established  hygienic  principles,  is  positively  and  essentially  unclean 
and  unsanitary,  and  therefore  a  menace  to  the  public  health;  and 

Whereas,  During  the  past  three  years  many  churches  of  various  denominations  have 
recognized  the  need  of  prophylaxis  in  administering  the  communion  wine  by  adopting 
individual  communion  cups  or  chalices,  as  being  cleaner  and  safer,  and  at  the  same  time 
not  less  satisfactory  or  sacred,  as  substitutes  for  the  common  cups;  therefore,  be  it 

Resolved,  That  the  American  Public  Health  Association,  in  endorsing  the  individual 
communion  cup  reform,  approves  cordially  the  action  of  those  churches,  and  recommends 
earnestly  the  adoption,  for  sanitary  reasons,  of  individual  communion  cups  wherever  com- 
mon cups  are  now  in  use  ;  and  further  be  it 

Resolved,  That  this  Association  recommends  still  more  emphatically  and  urgently  to 
the  public  the  general  use  of  individual  cups,  particularly  in  schools,  on  railway  trains, 
in  stations,  at  public  fountains,  and  the  like,  as  contributory  to  the  better  preservation  of 
the  public  health  and  the  prevention  of  communicable  diseases. 

Referred  to  the  Kxecutive  Committee. 

The  following  resolutions  were  offered  by  Henry  Lomb  : 

Resolved,  That  the  American  Public  Health  Association  issue  an  appeal  to  the  public 
to  assist  in  the  organization  of  local  sanitary  associations  in  cities  and  villages,  and  to 
urge  the  different  health  authorities  to  heartily  cooperate  in  establishing  such  associa- 
tions. 

Resolved,  That  the  representatives  of  health  corps  present  at  this  annual  meeting,  be 
earnestly  requested  to  endorse  and  sign  this  appeal. 

Resolved,  That  a  special  committee  be  appointed  on  organization  of  local  sanitary 
associations,  who  shall  formulate  a  uniform  plan  for  the  organization  and  work  of  such 
associations,  such  associations  to  be,  in  a  measure,  connected,  and  to  work  in  cooperation 
with  the  city  and  local  boards  of  health  and  with  the  American  Public  Health  Associa- 
tion. This  committee  shall  be  authorized  to  take  such  steps  for  the  establishment  and 
promotion  of  the  work  of  such  associations  as,  according  to  their  judgment  and  the 
means  at  their  disposal,  seem  practicable. 

By  Henry  Lomb : 

Resolved,  That  for  the  year  1898  to  1899  the  annual  membership  fee  for  members  of  this 
Association  shall  be  three  dollars,  or,  if  at  the  next  annual  meeting  the  conditions  of  the 
treasury  will  permit,  two  dollars. 

Resolved,  That  the  Executive  Committee  at  any  time  during  the  year,  by  a  two-thirds 
vote,  shall  be  authorized  to  elect  new  members. 

By  Henry  Lomb : 

Resolved,  That  the  American  Public  Health  Association  at  this  annual  meeting  issue 
an  appeal  to  the  public  for  financial  aid  for  the  prosecution  and  promotion  of  the  im- 
portant work  of  the  Association  and  its  committees. 
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By  Henry  Lomb  : 

Resolved,  That  a  special  committee  be  appointed  to  make  inquiries  in  this  and  foreign 
countries  regarding  the  location,  arrangements,  methods,  and  results  of  work  and  other 
matters  pertaining  to  hospitals,  or  sanatoria  for  persons  afflicted  with  consumption  in  its 
different  stages,  the  committee  to  report  at  the  next  annual  meeting  such  information  as 
may  aid  in  the  establishment  of  such  hospitals,  especially  for  persons  of  moderate  and 
small  means. 

Referred  to  Executive  Committee. 

By  Dr.  S.  A.  Knopf : 

Resolved,  That  in  the  opinion  of  the  American  Public  Health  Association  the  preven- 
tion of  tuberculosis  is  a  matter  of  highest  importance  to  the  welfare  of  all  civilized 
peoples. 

Resolved,  That  in  our  opinion  it  is  the  duty  of  municipalities  and  states  to  establish 
special  hospitals  and  sanitoria  for  the  consumptive  poor,  and  that  a  committee  be 
appointed  to  further  this  movement  and  report  at  the  next  meeting  of  the  Association. 

Referred  to  the  Executive  Committee. 

Dr.  U.  O.  B.  Wingate,  of  Milwaukee,  Wis.,  read  the  report  of  the 
Committee  on  Health  Legislation,  in  the  absence  of  the  chairman.  Dr. 
Henry  P.  Walcott.  Attached  to  the  report  was  a  bill  to  establish  a  depart- 
ment of  public  health  and  defining  its  duties. 

Dr.  Sternberg  moved  that  the  report  be  referred  to  the  Executive  Com- 
mittee. 

Seconded. 

Dr.  Bailhache. — I  wish  to  make  one  remark  regarding  this  report.  I 
hardly  think  it  is  the  proper  thing  to  bring  this  bill  before  an  Interna- 
tional Association.  It  is  legislation  for  the  United  States,  in  which, 
neither  Canada  nor  Mexico  has  any  right,  though  these  countries  may 
have  an  interest  in  the  matter.  I  merely  throw  this  out  for  the  considera- 
tion of  the  Association.    I  move  that  it  be  laid  upon  the  table.  Seconded. 

The  motion  to  table  was  put  by  the  Chair  and  lost. 

The  original  motion  was  then  put  and  carried. 

Dr.  George  M.  Sternberg  of  Washington,  D.  C,  addressed  the  Associ- 
ation on  "Recent  Experiments  Relating  to  the  Etiology  of  Yellow  Fever." 

His  remarks  were  discussed  by  Drs.  Horlbeck,  Ravold,  Shakespeare^ 
Bailey,  and  in  closing  by  the  author. 

Dr.  Jdsus  E.  Monjaras  of  San  Luis  Potosi,  Mexico,  read  a  paper  en- 
titled "  On  the  Necessity  for  Adopting  an  International  Classification  of 
the  Professions." 

Dr.  Arthur  R.  Reynolds  of  Chicago  then  read  the  Report  of  the  Au- 
diting Committee,  as  follows : 

Your  Auditing  Committee  beg  leave  to  report  that  we  have  carefully  examined  the 
accounts  of  the  Treasurer,  and  find  them  correct.  Furthermore,  we  find  that  the  books 
have  been  kept  in  a  very  business-like  manner. 

Signed, 

Arthur  R.  Reynolds,  Chairman, 
Ralph  Walsh, 
Franklin  \V.  Wright. 

A^iditing  Committee. 
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On  motion,  the  report  was  adopted  and  the  Committee  discharged. 
The  paper  of  Dr.  Monjaras  was  discussed  by  Dr.  Abbott  of  Wakefield, 
Mass. 

Dr.  Peter  H.  Bryce  of  Toronto,  Ont.,  read  a  paper  entitled  "  On  the 
Place  of  the  State  in  Dealing  With  Tuberculosis." 

Dr.  Samuel  W.  Abbott  of  Wakefield,  Mass.,  followed  with  a  paper  en- 
titled "Consumption  an  Indoor  Disease." 

On  motion  of  Dr.  Bailey,  the  Association  adjourned  until  3  p.  m. 

THIRD  DAY.— AFTERNOON  SESSION. 

The  Association  reassembled  at  3  p.  m.,  and  was  called  to  order  by  the 
president. 

The  following  papers  were  read:  "On  the  Urgent  Need  of  Sanitoria 
for  the  Consumptive  Poor  of  Large  Cities,"  by  Dr.  S.  A.  Knopf  of  New 
York  City;  "Bovine  Tuberculosis  in  Its  Relation  to  the  Public  Health," 
by  Dr.  D.  H.  Bergey  of  Philadelphia,  Pa.,  and  "  Tuberculosis  and  Milk 
Supply,"  by  Dr.  Mazyck  P.  Ravenel  of  Philadelphia. 

These  papers  were  then  discussed  jointly  by  Drs.  Brj'ce,  Flick,  Rabin- 
owitsch,  and  the  discussion  closed  by  the  essayists. 

Dr.  F.  E.  Stewart  of  East  Orange,  N.  J.,  read  a  paper  entitled  "  A  Plan 
for  Purifying  Water  and  Disposal  of  Sewage." 

Mr.  F.  H.  Newell,  Hydrographer  of  the  U.  S.  Geological  Survey, 
Washington,  D.  C,  followed  with  a  paper  on  "Investigations  of  Water 
Supply." 

Mr.  George  E.  Waring,  Jr.,  Commissioner  of  the  Department  of  Street 
Cleaning  of  the  City  of  New  York,  read  a  paper  entitled  "  From  Sewage 
to  Drinking  Water ;  A  Study  of  the  Natural  Processes  of  Sewage  Purifi- 
cation and  of  the  Means  Whereby  Their  Efficiency  Can  Be  Increased." 

Dr.  Emilio  Zertuche,  Delegate  from  the  State  of  Pueblo,  Mexico,  read 
a  paper  entitled,  "Hydrants — Closed  Fountains." 

Dr.  Henry  M.  Bracken  of  Minneapolis,  Minn.,  read  a  paper  on  "Ty- 
phoid Infection." 

Mr.  H.  W.  Clark,  chemist  in  charge  of  the  Lawrence  Experiment  Sta- 
tion, read  a  paper  entitled  "A  Brief  Review  of  the  Work  of  Sand  Fil- 
ters at  Lawrence." 

Discussed  by  Mr.  Allen  Hazen  of  Boston. 

On  motion,  the  Association  adjourned  until  Friday,  10  a.  m. 


FOURTH  DAY.— MORNING  SESSION. 

Friday,  October  29,  1897. 

The  Association  met  at  Houston  Hall,  University  of  Pennsylvania,  at 
10  A.  M.,  and  was  called  to  order  by  the  president. 

Dr.  Lee,  Chairman  of  the  Local  Committee  of  Arrangements,  an- 
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nounced  a  luncheon  after  the  adjournment  of  the  Association  at  noon, 
and  a  reception  at  the  Academy  of  Fine  Arts. 

The  president  called  for  the  report  of  the  Executive  Committee. 

The  Secretary. — It  has  been  recommended  by  the  Executive  Com- 
mittee that  the  Committee  on  Yellow  Fever  called  for  by  the  President's 
Address,  be  increased  from  five  to  seven  members. 

On  motion  of  Dr.  Bailey,  the  recommendation  was  adopted. 

The  President. — This  is  a  matter  of  the  greatest  importance,  and  one 
in  which  the  country  at  large  is  interested. 

The  Committee  is  as  follows  :  Dr.  Henry  B.  Horlbeck,  Chairman ;  Dr. 
S.  H.  Durgin,  Dr.  Alvah  H.  Doty,  Dr.  George  M.  Sternberg,  Mr.  Josiah 
Hartzell,  Dr.  S.  R.  Oliphant,  and  Dr.  R.  M.  Swearingen. 

The  President. — We  will  now  listen  to  the  report  of  the  Advisory 
Council. 

The  report  was  then  read  by  Mr.  Crosby  Gray,  as  follows  : 

Your  Committee  begs  leave  to  report  that  it  has  performed  the  duties  required,  and 
respectfully  submits  the  following  nominations  for  the  various  officers  of  the  Association 
for  the  ensuing  year  : 

President — Dr.  Charles  A.  Lindsley  of  New  Haven,  Conn. 

First  Vice-President — Dr.  Benjamin  Lee  of  Philadelphia,  Pa. 

Second  Vice-President — Dr.  John  C.  Shrader  of  Iowa  City,  la. 

Secretary — Dr.  Charles  O.  Probst  of  Columbus,  O. 

Treasurer — Dr.  Henry  D.  Holton  of  Brattleboro,  Vt. 

Members  of  the  Exectttive  Co7nniittee — Dr.  George  H.  Rohe,  Prof.  F.  C.  Robinson,  and 
Dr.  Peter  H.  Bryce. 

Your  Advisory  Council  recommends  the  City  of  Ottawa,  Canada,  as  the  place  for 
holding  the  ne.xt  meeting  of  the  Association. 

Respectfully  submitted, 

Crosby  Gray,  Secretary, 

The  President. — You  are  in  possession  of  the  action  of  the  Advisory 
Council.    What  is  your  pleasure  in  reference  to  the  same  ? 

Dr.  Swarts. — I  move  that  the  election  of  these  gentlemen  be  taken 
up  seriatim.  Carried. 

On  motion  of  Dr.  Gihon,  the  Secretary  was  authorized  to  cast  the  bal- 
lot of  the  Association  for  the  gentlemen  named  in  the  report  of  the  Ad- 
visory Council,  which  he  did,  and  they  were  all  declared  duly  elected. 

Dr.  Holton  then  moved  that  the  recommendations  of  the  Advisory 
Council  be  adopted,  and  that  the  next  meeting  be  held  in  the  city  of 
Ottawa,  which  was  seconded  and  unanimously  carried. 

The  Report  of  the  Committee  on  the  Disposal  of  Garbage  and  Refuse 
was  read  by  Mr.  Rudolph  Hering,  C.  E.,  New  York  City. 

The  report  was  discussed  by  Mrs.  Scribner,  Dr.  Bryce,  Mr.  Gray,  Dr. 
Swarts,  Dr.  Wende,  and  the  discussion  closed  by  Mr.  Hering. 

A  deferred  paper  by  Mr.  Elmer  G.  Horton,  C.  E.,  of  Philadelphia,  was 
read,  and  was  entitled  "The  Origin  of  Free  and  Albuminoid  Ammonias 
in  Polluted  Waters." 

Dr.  Charles  O.  Probst,  Secretary  of  the  State  Board  of  Health  of  Ohio, 
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read  the  report  of  the  Committee  on  the  Transportation  and  Disposal  of 
the  Dead. 

The  report  was  discussed  by  Drs.  Mitchell,  Pierce,  Hurty,  Knopf, 
Bryce,  Shrader,  Colquhoun,  Wilbur,  Charles  A.  Lindsley,  Bracken,  Lee, 
Swarts,  and  the  discussion  closed  by  Dr.  Probst. 

Dr.  Henry  Mitchell  moved  that  the  report  of  the  Committee  be 
adopted,  with  the  understanding  that  the  Committee  be  directed  to 
expunge  the  words  "  By  licensed  embalmers  "  and  substitute  the  words 
"Under  the  supervision  of  state  or  provincial  health  authorities." 

Seconded  and  carried. 

Dr.  Gihon. — I  now  move  that  the  report  as  amended  and  adopted  be 
referred  to  the  Committee  on  Publication,  and  that  the  Committee  be  dis- 
charged with  thanks. 

Seconded  and  carried. 

The  Report  of  the  Committee  to  Examine  into  the  Existing  Sanitary 
Municipal  Organizations  of  the  Countries  Belonging  to  the  Association, 
with  a  View  to  Report  upon  those  Most  Successful  in  Practical  Results, 
was  called  for,  and  Dr.  Henry  Mitchell  said  that  the  Committee  simply 
desired  to  report  progress  at  this  time. 

Dr.  W.  C.  R.  Colquhoun  offered  the  following  resolution  : 

Resolved,  That  the  report  of  the  Committee  on  Disposal  of  Garbage  and  Refuse  be 
referred  to  the  Committee  on  Printing,  and  that  1,000  copies  of  the  same  be  printed. 

Referred  to  the  Executive  Committee. 

Dr.  Cressy  L.  Wilbur  of  Lansing,  Mich.,  offered  the  following  resolu- 
tion : 

Resolved,  That  it  is  the  sense  of  the  American  Public  Health  Association  that  sanitary 
work,  including  the  collection  and  compilation  of  vital  statistics,  is  entitled  to  full  recog- 
nition as  public  health  service,  whether  performed  under  State  Boards  of  Health  or 
under  other  departments  of  the  State  government,  as  is  the  case  in  certain  States. 

Referred  to  the  Executive  Committee. 

On  motion  of  Dr.  Gihon,  the  Association  then  adjourned  until  3  p.  M. 

FOURTH  DAY— AFTERNOON  SESSION. 

The  Association  reassembled  at  3  p.  m.,  and  was  called  to  order  by  the 
president. 

Dr.  S.  P.  Heilman,  County  Medical  Inspector  of  the  State  Board  of 
Health  of  Pennsylvania,  read  a  paper  entitled  "Uniform  and  Cooperative 
Health  Laws." 

Dr.  N.  E.  Wordin  of  Bridgeport,  Conn.,  followed  with  a  paper  on  "A 
Uniform  Sanitary  Law." 

A  paper  by  Dr.  George  Groff,  President  of  the  State  Board  of  Health 
of  Pennsylvania,  entitled  "  Striking  Advances  in  Sanitation,"  was  read  by 
title  and  referred  to  the  Publication  Committee. 

Dr.  Gihon  presented  the  following  resolution,  which  was  unanimously 
adopted  : 
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Whereas,  Dr.  Irving  A.  Watson,  Secretary  of  the  State  Board  of  Health  of  New 
Hampshire,  has  been  constrained  by  urgent  personal  reasons,  to  tender  his  resignation  of 
the  office  of  Secretary  of  the  American  Public  Health  Association,  which  he  has,  so 
worthily,  filled  by  repeated  re-elections  since  November  15,  1883,  Be  it 

Resolved,  That  while  this  Association  reluctantly  and  regretfully  accedes  to  his  wishes 
by  accepting  his  resignation  before  the  expiration  of  the  term  for  which  he  was  electedi 
it  expresses  its  grateful  appreciation  of  the  services  he  has  rendered  it,  during  his  long 
period  of  office,  realizing  the  fact  that  the  attractive  form  in  which  all  its  publications 
have  appeared  during  this  time,  has  been  due  to  his  eminent  qualification  for  his  duties  ; 
and  tenders  him  its  thanks  for  his  earnest  and  successful  efforts  to  make  the  records  of 
the  work  of  the  American  Public  Health  Association  models  of  accuracy  and  elegance. 

(Signed) 

Albert  Gihon, 
f.  montizambert, 
Wm.  Bailey, 

Comtnittee. 

Professor  S.  Garciadiego,  Dean  of  the  Medical  College  of  Guadalajara, 
Mexico,  read  a  paper  entitled  "  Some  Considerations  on  the  Hygienic  In- 
fluence of  Forests." 

The  above  papers  were  discussed  by  Drs.  Atkinson  and  Heilman. 

On  motion  of  Dr.  Gihon,  the  thanks  of  the  Association  were  extended 
to  the  Farmers'  National  Congress  for  their  communication,  with  the  as- 
surance that  it  would  be  published  in  the  Transactions  of  the  Associ- 
ation. 

The  Secretary. — A  paper  by  Dr.  Edward  Atkinson  of  Boston,  on  "Air 
Moisteners,"  was  handed  in,  too  late  to  appear  on  the  programme. 

It  is  recommended  by  the  Executive  Committee  that  it  be  read  by  title 
and  be  referred  to  the  Committee  on  Publication. 

On  motion,  this  recommendation  of  the  Executive  Committee  was  con- 
curred in. 

The  Secretary. — The  Executive  Committee  deems  it  inexpedient  for 
the  Association  to  take  any  action  at  this  time  on  the  resolution  of  Dr.  C. 
F.  Wilbur  relative  to  second-class  mail  matter. 

Dr.  Wilbur. — The  resolution  has  no  reference  to  second-class  mail 
matter. 

The  Secretary. — As  I  understand  it,  the  resolution  refers  to  sanitary 
work,  including  the  collection  and  compilation  of  vital  statistics,  whether 
under  State  Board  control  or  not. 

Dr.  Wilbur. — The  resolution  I  referred  to  has  no  specific  reference  to 
the  post-office  department  or  our  publication.  It  is  entirely  general  in 
terms. 

The  Secretary  then  read  the  resolution  regarding  The  Monthly  Bulletin 
of  Vital  Statistics  as  published  by  the  Department  of  the  Michigan  State 
Board,  and  said  that  the  resolution  was  reported  back  to  the  Association 
by  the  Executive  Committee  as  being  inexpedient  to  adopt  it,  and  that 
the  resolution  offered  by  Dr.  Wilbur,  covering  practically  the  same  ground 
and  having  the  same  object,  the  Executive  Committee  reports  back  to  the 
Association  in  the  same  way. 
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Dr.  Gihon. — As  an  individual  member  of  the  Committee,  I  will  say 
that  the  Executive  Committee  thought  it  was  not  its  business  to  either 
directly  or  indirectly  suggest  anything  to  the  Postmaster-General,  or  As- 
sistant Postmaster-General.  Of  course,  we  know  that  Dr.  Wilbur  desires 
to  have  the  resolution  endorsed  by  this  body,  so  that  the  endorsement 
can  be  used  as  an  argument,  and  we  feel  that  we  had  probably  better  not 
recommend  its  adoption.  It  is  a  work  that  the  Senators  from  the  State  of 
Michigan  should  undertake.  If  the  Senators  will  go  to  the  Third  Assist- 
ant Postmaster-General,  I  am  sure  they  will  be  heard  effectively. 

Dr.  Wilbur. — With  the  permission  of  the  Association,  I  should  like  to 
say  that  our  Senators  have  undertaken  this  work,  and  after  consultation 
with  several  members  of  the  Executive  Committee,  it  was  thought  that  a 
resolution  having  special  application  to  this  case  might  be  of  use  in  the 
future. 

Mrs.  John  H.  Scribner. — I  move  that  the  action  of  the  Executive 
Committee  be  sustained. 
Seconded  and  carried. 

The  Secretary. — The  Executive  Committee  deems  it  prudent  for  this 
Association  not  to  take  any  part  in  the  exhibition  of  health  and  hygienic 
appliances  to  be  held  in  New  York  City  during  the  month  of  May  next. 

On  motion,  this  recommendation  was  concurred  in. 

The  Secretary. — The  Executive  Committee  recommends  that  the 
Committee  on  Pollution  of  Water  Supplies  be  reconstituted ;  that  the 
Committee  on  River  Conservancy  Boards  of  Supervision  be  incorporated 
with  it,  and  the  new  Committee  be  known  as  "  Committee  on  Water 
Supplies." 

The  President. — What  is  your  pleasure  in  regard  to  this  recom- 
mendation ? 

On  motion,  it  was  adopted. 

The  Secretary. — The  Executive  Committee  recommends  that  the 
Committee  on  Disinfection  be  continued,  with  the  addition  of  a  member 
from  Mexico. 

On  motion,  this  recommendation  was  adopted. 

The  Secretary. — The  Executive  Committee  recommends  that  the 
report  of  the  Committee  on  Public  Health  Legislation  be  adopted. 

The  President. — What  is  your  pleasure  in  regard  to  this  recommen- 
dation ? 

Mr.  Crosby  Gray. — I  move  that  it  be  adopted. 
Seconded. 

The  recommendation  was  then  discussed  by  Drs.  Bailhache,  Gihon, 
Shakespeare,  Wilbur,  Mrs.  Scribner,  Drs.  Bailey  and  Wingate,  after 
which  Dr.  Shakespeare  moved,  as  an  amendment,  that  the  report  and  bill 
be  referred  again  to  the  Executive  Committee  for  further  consideration, 
and  reported  back  to  the  Association. 

Seconded. 
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After  further  discussion,  the  President  put  the  amendment,  the  vote 
being  seven  for,  and  nineteen  against,  it. 

The  original  motion  of  Mr.  Gray  was  then  put  and  carried. 
Dr.  Gihon  then  offered  the  following  resolution  : 

Resolved,  That  this  Association  reaffirms  its  urgent  opinion  and  petition  to  the  Con- 
gress of  the  United  States  to  organize  and  establish  a  National  Department  of  Health; 
and 

Resolved,  That  it  transmits  to  Congress  a  copy  of  the  Report  of  the  Committee  on 
Health  Legislation  with  accompanying  papers. 

Seconded. 

Dr.  Shakespeare  asked  that  the  two  resolutions  be  read  and  voted  on 
separately. 

This  was  done,  and  they  were  both  carried  with  only  two  dissenting 
votes. 

The  Secretary. — The  Executive  Committee  reports  back  to  the  Asso- 
ciation the  resolution  offered  by  Dr.  Howard  S.  Anders  with  reference  to 
individual  communion  cups,  with  the  recommendation  that  they  find  it 
inexpedient  to  adopt  it. 

On  motion,  this  action  of  the  Executive  Committee  was  confirmed. 

The  Secretary. — The  Executive  Committee  recommends  that  the  res- 
olution offered  by  Mr.  Lomb  in  regard  to  the  establishment  of  a  con- 
sumptive hospital,  be  referred  to  the  Committee  on  Cause  and  Prevention 
of  Infectious  Diseases. 

On  motion,  the  action  of  the  Executive  Committee  was  confirmed. 

The  Secretary. — The  Executive  Committee  recommends  that  a  simi- 
lar resolution  offered  by  Dr.  Knopf  be  referred  to  the  same  Committee. 

On  motion,  the  recommendation  of  the  Committee  was  endorsed. 

The  Secretary. — It  is  recommended  by  the  Executive  Committee  that 
the  resolutions  offered  by  Mr.  Lomb  in  regard  to  the  organization  of  local 
sanitary  associations,  and  to  issue  an  appeal  to  the  public  for  financial 
aid  for  the  prosecution  of  important  work  of  the  Association  and  its 
Committees,  be  referred  back  to  the  Executive  Committee  for  further 
consideration  and  report. 

On  motion,  the  recommendation  of  the  Executive  Committee  was 
adopted. 

The  Secretary. — Regarding  the  resolutions  of  Mr.  Lomb  to  lower 
the  annual  dues  and  to  change  the  manner  of  admitting  members,  the 
Executive  Committee  reports  that  these  being  amendments  to  the  Consti- 
tution will  necessarily  be  laid  over  for  one  year.  No  action  on  them  is 
required  at  this  time. 

The  Secretary. — The  Executive  Committee  recommends  that  the  res- 
olution offered  by  Dr.  Wright  to  hasten  the  publication  of  the  work  of 
the  Disinfection  Committee,  be  adopted. 

On  motion,  it  was  adopted. 

The  Secretary. — The  Executive  Committee  recommends  as  a  substi- 


52    PROCEEDINGS  OF  THE  TIVENTY-FIFTII  ANNUAL  MEETING. 

tute  for  the  resolution  offered  by  Dr.  Colquhoun,  that  the  report  of  the 
Committee  on  Disposal  of  Garbage  and  Refuse  be  printed  in  the  Journal 
of  the  Association,  after  being  revised. 

On  motion,  this  recommendation  was  concurred  in. 

The  Secretary. — It  is  recommended  by  the  Executive  Committee  that 
the  Committee  on  the  Prevention  of  the  Spread  of  Yellow  Fever  be 
merged  into  the  "  Committee  on  Etiology  of  Yellow  Fever." 

On  motion,  this  recommendation  was  agreed  to. 

Dr.  Peter  H.  Bryce  then  announced  the  list  of  standing  and  special 
committees  recommended  to  the  Association  for  adoption  for  the  coming 
year. 

On  motion,  the  various  recommendations  were  concurred  in. 

The  Secretary. — The  Executive  Committee  recommends  that  the 
Committee  on  Publication  give  authors  of  papers  permission,  after  read- 
ing them  before  the  Association,  to  publish  them  elsewhere,  provided 
credit  be  given  in  conspicuous  headlines  to  the  Association. 

On  motion,  this  recommendation  was  adopted. 

Dr.  I.  Newton  Snively  of  Philadelphia  read  a  paper  entitled  "The  Pres- 
ent Mortality  Rate  in  Diphtheria :  Upon  What  Its  Further  Reduction  by 
the  Serum  Treatment  Will  Depend." 

On  motion  of  Dr.  Bryce,  a  paper  by  Dr.  F.  F.  Wesbrook  of  Minnesota 
was  read  by  title  and  referred  to  the  Publication  Committee.  The  title 
of  the  paper  was  "  A  Preliminary  Report  on  Laboratory  Diagnosis  in 
Twenty  Cases  of  Suspected  Rabies." 

A  paper  by  O.  P.  Phillips,  Ph.  M.,  of  the  University  of  Pennsylvania, 
was  similarly  disposed  of,  the  title  of  the  paper  being  "  Disinfection  by 
the  Fumes  From  Burning  Coffee  :  An  Experimental  Study." 

The  following  papers  were  read  by  title  and  referred  to  the  Publication 
Committee : 

"  A  New  Contribution  to  the  Study  of  the  Etiology  of  the  Typhus  Pre- 
vailing in  the  Mexican  Central  Plateau,"  by  Dr.  Jesus  Chico  of  Guanaju- 
ato, Mexico. 

"  Michigan's  New  System  of  Registration  of  Deaths,"  by  Cressy  L. 
Wilbur,  M.  D.,  Lansing,  Michigan. 

Dr.  Wilbur  inquired  what  action,  if  any,  had  been  taken  in  regard  to 
the  resolutions  offered  by  the  Committee  on  Nomenclature  of  Diseases 
and  Forms  of  Statistics,  and  also  the  resolution  offered  by  the  Commit- 
tee on  Vital  Statistics,  which  was  referred  by  the  Executive  Committee  to 
the  Committee  on  Demographic  Statistics  in  Their  Sanitary  Relations. 

The  Secretary. — The  Minutes  of  the  Executive  Committee  show  that 
the  resolution  referred  to  by  Dr.  Wilbur  was  reported  to  the  Executive 
Committee,  and,  on  motion  of  Dr.  Sternberg,  action  was  postponed  until 
the  next  meeting  of  the  Association ;  the  Secretary  was  instructed  to 
send  a  copy  of  the  resolution  to  each  member  of  the  Executive  Com- 
mittee. 
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Medical  Director  Albert  L.  Gihon,  United  States  Navy,  on  the  part  of 
the  Executive  Committee,  offered  the  following  resolutions  expressive  of 
the  appreciation  of  the  American  Public  Health  Association  of  the  cour- 
tesies extended  to  it  during  its  twenty-fifth  annual  meeting  at  Phila- 
delphia : 

Resolved,  That  the  thanks  of  this  Association  be  tendered  to  Dr.  Benjamin  Lee, 
Chairman  of  the  Local  Committee  of  Arrangements,  and  his  colleagues  on  that  Com- 
mittee, for  their  indefatigable  efforts  to  provide  for  the  business  of  the  Association  and 
its  entertainment,  and  their  success  in  so  encroaching  upon  its  working  hours,  that  its 
members  forgot  that  their  sessions  had  been  other  than  periods  of  enjoyment ; 

To  Ilis  Honor,  Mayor  Charles  F.  Warwick  for  the  reception  tendered  by  him  at  the 
Municipal  P>uildings  and  the  courtesy  of  throwing  them  open  for  inspection; 

To  Jacob  Leeds,  Esq.,  Chairman  of  the  Committee  on  Finance,  James  L.  Miles,  Esq., 
President  of  the  Select  Council,  Edward  Hartman,  Esq.,  President  of  the  Common 
Council,  and  their  associates,  for  the  Municipal  Banquet  to  the  Association  ; 

To  the  Provost,  Trustees  and  Faculty  of  the  University  of  Pennsylvania  for  their  in- 
vitation to  Members,  and  for  the  opportunity  to  inspect  the  Laboratory  of  Hygiene,  the 
School  and  Hospital  of  Veterinary  Medicine,  the  Biological  Laboratory,  and  other  points 
of  interest,  and 

To  the  Board  of  Managers  of  Houston  Hall  and  the  students  of  the  University  for 
the  use  of  their  Lecture  Room ; 

To  the  Trustees,  Dean  and  Faculty  of  the  Medico-Chirurgical  College  for  their  invita- 
tion to  luncheon  and  inspection  of  their  superb  surgical  amphitheater  and  operating 
rooms ; 

To  the  Trustees,  Dean  and  Faculty  of  the  Jefferson  Medical  College  and  of  the  Wo- 
man's Medical  College  to  visit  their  various  laboratories  ; 

To  the  President  of  the  Woman's  Health  Protective  Association,  Mrs.  John  H.  Scrib- 
ner,  and  her  associates,  for  their  luncheon  at  Horticultural  Hall ; 

To  the  Board  of  Managers  of  the  Manufacturers'  Club  for  their  much  appreciated 
"  Smoker ;" 

To  the  New  Century  Club,  Acorn  Club,  and  Civic  Club,  for  special  attentions  to  visit- 
ing ladies  ; 

To  the  President  and  Members  of  the  State  Quarantine  Board  for  their  invitation  to 
luncheon  and  inspection  of  the  State  Quarantine  Station  at  Marcus  Hook,  to  the  Secre- 
tary of  the  Treasury,  the  Supervising  Surgeon-General  of  the  United  States  Marine 
Hospital  Service,  and  other  officials  of  the  Treasury  Department,  to  Captain  J.  C. 
Mitchell,  commanding  the  United  States  Revenue  Cutter  '■'■Hamilton,^''  to  the  Light 
House  Board  for  the  Light  House  tender  Zizania,"  and  to  the  -Sanitarium  Association 
for  the  use  of  their  boat,  "  John  F.  Smith"  on  the  occasion  of  the  trip  down  the  Dela- 
ware River  and  Bay  to  Reedy  Island  to  inspect  the  disinfecting  plant  of  the  United 
States  Marine  Hospital  Service  ; 

To  the  Board  of  Directors  of  the  Pennsylvania  Railroad  Company  for  their  special 
train  back  to  the  city  from  New  Castle,  Delaware  ; 

To  the  H.  K.  Mulford  Company  for  tally-ho  coaches  throughout  the  session  to  convey 
members  over  Fairmount  Park  and  to  inspect  the  Company's  Bacteriological  Lab- 
oratory ; 

And  to  the  Press  of  Philadelphia  for  the  unremitting  attendance  of  their  representa- 
tives at  all  the  meetings  and  the  excellent  reports  of  the  proceedings  and  papers  read,  in 
their  morning  and  evening  issues. 

On  motion,  the  resolutions  were  unanimously  adopted. 
The  President  then  appointed  Drs.  Gihon  and  Durgin  to  escort  the 
President-elect,  Dr.  Lindsley,  to  the  platform. 

President  Horlbeck  in  introducing  his  successor  said:  "It  affords  me 
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great  pleasure  to  introduce  to  you  a  gentleman  who  needs  no  introduc- 
tion to  a  sanitary  body,  as  his  whole  life  has  been  spent  in  carrying  out 
the  best  principles  or  tenets  which  underlie  the  American  Public  Health 
Association,  and  those  are  the  prolongation  of  human  life  and  the  mitiga- 
tion of  human  suffering.  All  during  a  well-spent  and  beneficent  life  he 
has  fulfilled  all  of  these  requirements  with  honor  and  credit  to  his  State 
as  well  as  with  honor  to  this  Association.  Gentlemen,  I  present  to  you 
Dr.  Lindsley  of  Connecticut."  (Applause.) 

Dr.  Lindsley  was  warmly  received.  He  said :  "  Mr.  President  and 
Fellow  Members  of  the  American  Public  Health  Association. — 
The  most  distinguished  poet  in  the  English  language  (Shakespeare)  has 
somewhere  said :  Some  are  born  great ;  some  achieve  greatness,  and 
some  have  greatness  thrust  upon  them.  I  recall  this  as  expressive  of 
my  present  situation.  I  have  had  greatness  thrust  upon  me,  the  great- 
ness of  being  elevated  to  the  Presidency  of  the  most  important,  the  most 
useful,  the  most  effective,  body  of  sanitarians  in  the  world.  If  I  should 
show  any  embarrassment  in  my  conduct,  I  hope  you  will  attribute  it  to 
the  new  atmosphere  which  surrounds  me  in  consequence  of  this  elevation 
to  which  I  have  not  yet  become  accustomed.  It  has  been  my  privilege 
for  nearly  forty  years  to  be  an  instructor  of  young  men  in  the  science  and 
art  of  medicine,  and  in  that  capacity  I  believe  I  have  enjoyed  their 
confidence  and  respect;  and  it  has  also  been  my  privilege  for  more  than 
one  quarter  of  a  century  to  be  a  health  official  in  the  administration  of 
public  sanitation ;  and  I  realize  the  remarks  that  the  worthy  Mayor  of 
Philadelphia  made  the  other  evening,  when  he  said,  that  no  good  man 
ever  lives  in  the  capacity  of  a  public  official.  I  have  experienced  ani- 
mosities and  unpleasantness  which  occur  to  persons  in  the  discharge  of 
their  duty.  But,  as  I  look  back  upon  my  past  life,  I  can  say  conscien- 
tiously, with  thought  and  feeling,  that  I  have  done  far  more  good  in 
relieving  and  preventing  human  suffering  as  a  public  sanitarian  than  I 
ever  did  in  the  long  years  in  which  I  instructed  people  to  cure  disease. 
I  say  this  as  a  means  of  showing  you  the  importance  and  the  high 
esteem  in  which  I  consider  sanitation  as  compared  with  the  art  of  heal- 
ing. I  assume  that  the  privilege  of  presiding  over  this  body  is  far  greater 
and  higher  than  the  Presidency  of  any  medical  school,  or  of  the  oppor- 
tunity afforded  in  teaching  the  art  of  curing  disease.  Of  the  two  I  think 
the  sanitarian  is  by  far  the  more  important  member  of  society. 

I  enter  upon  my  duties,  like  Seth  Low.  I  am  under  no  party  obliga- 
tions to  any  one.  I  have  made  no  party  promises,  and  having  put  me  in 
this  position  I  assure  you  that  I  shall  do  what  I  can  to  promote  the  inter- 
ests of  the  Association.  I  cannot  find  words  to  adequately  express  the 
sense  of  gratitude  for  the  honor  which  I  feel  you  have  given  me  in  ele- 
vating me  to  this  position,  and  in  doing  so,  I  feel  that  the  State  Board  of 
Health  of  Connecticut  is  also  honored  by  your  appointment.  I  can  only 
say,  therefore,  in  the  simplest  language,  I  thank  you.    (Loud  applause.) 
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On  motion  of  Dr.  Gihon,  a  vote  of  thanks  was  tendered  to  the  retiring 
President,  for  the  excellent  manner  in  which  he  had  presided  over  the 
Association  and  for  his  uniform  fairness  in  deciding  questions. 

There  being  no  further  business,  on  motion,  the  Association  adjourned 
to  meet  in  the  City  of  Ottawa,  Canada,  1898. 


PREFACE. 


At  the  meeting  of  the  American  Public  Health  Association  in  Mont- 
real, Canada,  in  1894,  the  Committee  on  the  Pollution  of  Water  Supplies 
closed  its  report  with  the  suggestion  of  a  co-operative  investigation  into 
the  bacteriology  of  water  supplies  as  a  means  of  bringing  order  out  of  the 
chaotic  state  of  the  literature  of  water  bacteria,  and  of  throwing  light 
from  the  bacteriological  side  on  questions  of  practical  sanitation.  This 
suggestion  ^  was  approved  by  the  Association  and  the  Chairman  of  the 
Committee  was  authorized  to  build  up  a  committee  for  collective  bacteri- 
ological investigation.  The  bacteriologists  promptly  acceded  to  the 
proposition.  They  recognized  that  such  an  investigation  would  give  an 
immense  impetus  to  bacteriological  work  ;  that  it  would  do  much  to  clear 
away  the  confusion  surrounding  species,  and  to  increase  and  systematize 
our  knowledge  ;  and  that  practical  results  might  also  be  expected,  par- 
ticularly as  regards  the  typhoid  and  colon  bacilli,  the  unwholesomeness  of 
water  supplies  and  the  means  of  lessening  the  prevalence  of  typhoid  fever 
and  diarrheal  diseases.  A  sub-committee  consisting  of  Professor  J. 
George  Adami,  Dr.  Wyatt  Johnston,  Mr.  George  W.  Fuller,  and  myself, 
appointed  to  determine  the  methods  of  laboratory  procedure  to  be 
adopted  by  the  committee  in  the  practical  work  of  the  investigation, 
found  it  impossible  to  formulate  a  satisfactory  scheme  of  work  until  cer- 
tain questions,  mostly  relating  to  technique,  had  been  discussed  fully  and 
settled  in  accordance  with  the  most  advanced  knowledge  of  the  subjects 
concerned.  An  effort  to  effect  this  by  correspondence  developed  so 
much  variance  in  the  practice  of  the  different  laboratories  that  it  became 
needful  to  call  a  convention  for  a  thorough  discussion  of  the  points  at 
issue.  The  convention  was  held  in  the  Academy  of  Medicine,  New  York 
city,  June  21  and  22,  1895.  Most  of  the  prominent  bacteriologists  of  the 
United  States  and  Canada  were  present,  but  although  the  members  were 
informed  beforehand  of  the  subjects  that  were  to  be  brought  up  for  settle- 
ment, and  although  full  discussion  was  given  to  each  under  the  chair- 
manship of  Professor  Welch  of  Johns  Hopkins  University,  many  of  the 
points  presented  so  much  difficulty  that  the  whole  series  was  referred  to 
a  committee,  with  the  understanding  that  the  convention  would  accept  its 
decision. 

This  committee  consisted  of 

J.  George  Adami,  McGill  University,  Chairman. 

A.  C.  Abbott,  University  of  Pennsylvania. 

T.  M.  Cheesman,  College  Physicians  and  Surgeons,  New  York. 

George  W.  Fuller,  Louisville  Water  Company. 


•  For  which  credit  is  due  to  Dr.  VVyatt  Johnston. 
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W.  T.  Sedgwick,  State  Board  of  Health,  Massachusetts. 
Charles  Smart,  U.  S.  Army. 
Theobald  Smith,  Harvard  University. 
W.  H.  Welch,  Johns  Hopkins  University. 

The  committee  met  in  New  York  city  in  February,  1896,  to  digest  its 
materials  and  outline  its  report  which  was  presented  to  the  American 
Public  Health  Association  at  its  meeting  in  Buffalo,  New  York,  in  Sep- 
tember of  that  year.  The  report  was  subsequently  withdrawn  for  further 
criticism  and  amendment,  and  was  finally  submitted  for  publication  at  the 
meeting  of  the  Association  in  Philadelphia,  Pennsylvania,  September, 
1897. 

Charles  Smart, 
Depicty  Surgeon  General^  U.  S.  Ar7ny. 
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INTRODUCTION. 

As  explained  by  Dr.  Smart  in  the  preface  to  this  report,  a  convention  of 
bacteriologists  from  the  United  States  and  Canada  assembled  in  the  city 
of  New  York,  on  June  21  and  22,  1895,  in  response  to  the  invitation  of  a 
sub-committee  of  the  Committee  on  the  Pollution  of  Water  Supplies  of  the 
American  Public  Health  Association.  The  proceedings  of  this  conven- 
tion, including  the  papers  read  and  their  discussion,  were  published  in 
the  Journal  of  the  American  Public  Health  Association,  October,  1895. 
These  papers  and  discussions  related  mainly  to  technical  procedures  to 
be  followed  in  the  systematic  study  of  bacteria  with  especial  reference  to 
their  description  and  identification.  There  was  general  agreement  of 
opinion  as  to  the  importance  of  securing  greater  precision  and  uniformity 
in  the  methods  of  studying  and  describing  bacterial  species.  A  com- 
mittee of  members  of  the  convention  was,  therefore,  appointed  to  prepare 
a  report,  to  be  presented  to  the  Water  Committee  of  the  American  PuV)Uc 
Health  Association,  this  report  to  contain  recommendations  concerning 
bacteriological  methods  based  partly  upon  the  deliberations  of  the  con- 
vention and  partly  upon  a  wider  study  of  the  subject.  The  members 
selected  for  this  committee  were  Drs.  J.  George  Adami,  William  T.  Sedg- 
wick, George  W.  Fuller,  Charles  Smart,  Alexander  C.  Abbott,  T.  M. 
Cheesman,  Theobald  Smith,  and  William  H.  Welch. 

A  first  draft  of  a  report  was  drawn  up  by  Dr.  Adami  and  submitted  to 
the  members  of  the  committee,  who  made  various  suggestions.  The 
final  preparation  of  the  report  was  undertaken  by  Dr.  T.  M.  Cheesman, 
Instructor  in  Bacteriology  in  the  College  of  Physicians  and  Surgeons, 
Columbia  University,  New  York.  The  following  statement  by  Dr. 
Adami  well  expresses  the  aims  and  manner  of  preparation  of  the  report : 
"Naturally  with  a  committee,  the  members  of  which  are  so  widely  scat- 
tered, it  has  been  found  impossible  to  hold  frequent  meetings,  but  at 
these  meetings  the  members  have  found  themselves  singularly  in  accord 
upon  everything  relating  to  the  main  points  at  issue.  Naturally,  also, 
correspondence  and  the  circulation  of  the  report  in  its  various  stages 
have  not  been  found  entirely  satisfactory  in  eliciting  the  opinions  of 
every  member  upon  matters  of  detail.  But  all  these  means  accomplished 
much,  and  it  was  eventually  found  possible  to  place  the  final  drafting  of 
the  recommendations  in  the  hands  of  one  member.  We  cannot  suffi- 
ciently express  our  indebtedness  to  Dr.  Cheesman  for  the  amount  of 
time,  and  indeed  of  independent  work  which  he  has  devoted  to  this  task. 

"The  recommendations  thus  do  not  indicate  the  previous  procedure  in 
all  details  of  any  single  member  of  the  committee,  but  are  a  concord  of 
■what  has  appeared  to  be  the  best  in  the  methods  and  technique  of  all  the 
members  and  of  bacteriologists  generally.  To  have  indicated  in  the 
following  pages  wherein  any  single  member  found  himself  unable  to 
accept  in  its  entirety  any  one  of  the  many  recommendations  would  have 
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counteracted  our  main  object,  that,  namely,  of  inducing  uniformity  and 
precision  in  procedure  in  the  study  and  descriptions  of  species.  Each 
member,  therefore,  to  attain  this  object  has  voluntarily  refrained  from 
demanding  that  one  or  other  method,  to  which  from  long  employment  he 
has  become  firmly  attached,  should  be  inserted  in  these  pages.  The  com- 
mittee freely  admits  that  there  may  be  other  and  better  methods  than 
those  here  detailed.  It  has,  on  the  other  hand,  striven  to  recommend 
what  in  the  present  state  of  our  knowledge  would  seem  to  be  the  best 
and  most  likely  to  gain  acceptance.  It  does  not  demand  of  bacteriologists 
in  general — it  does  not  promise  for  its  own  members  in  particular — that 
these  and  only  these  methods  shall  be  employed.  It  does  but  ask  that 
where  new  species  are  being  studied  for  publication  the  procedure  here 
recommended  be  given  a  trial,  and  that,  for  the  direction  of  other 
workers,  where  it  has  been  employed  a  note  be  given  to  that  effect, 
e.  g.,  '  cultures  in  broth  (Method  B.  C.^)  presented  the  following  char- 
acters : ' — or,  '  save  where  otherwise  indicated,  the  B.  C.  methods  have 
been  used.' 

"In  short,  the  committee  recognizes  fully  that  these  recommendations 
must  of  necessity  be  provisional.  It  publishes  them  in  the  hope  that  by 
this  act  it  will  direct  attention  to  the  urgent  need  now  existing  for  full 
and  accurate  descriptions  of  species  of  bacteria  in  which  the  items  have 
been  determined  by  methods  common  to  the  main  body  of  workers,  and 
as  a  consequence  are  capable  of  verification  and  control." 

The  report  is  not  intended  to  be  a  complete  treatise  upon  bacteriolo- 
gical technique.  Its  purpose  is  to  make  certain  recommendations  concern- 
ing methods  to  be  pursued  in  the  study  of  bacteria,  with  the  view  of 
securing  greater  uniformity  and  exactness  in  the  determination  and 
description  of  the  characters  of  bacterial  species.  When  one  considers 
the  difficulty,  often  the  impossibility,  of  the  identification  of  many  bacte- 
rial species  or  varieties  described  in  literature,  in  consequence  of  imper- 
fections and  carelessness  in  the  determination  and  description  of  their 
characters,  it  is  evident  that  the  attainment  of  the  purpose  aimed  at  in 
this  report  is  greatly  to  be  desired. 

The  report  deals  especially  with  certain  ordinary  and  fundamental  pro- 
cedures in  bacteriological  technique,  and  it  does  not  attempt  to  cover  fully 
the  entire  field.  In  a  science  so  rapidly  developing  as  bacteriology,  it 
need  scarcely  be  said  that  any  attempt  to  present  the  best  technical  pro- 
cedures can  apply  only  to  the  existing  state  of  the  science,  and  that  much 
will  be  added  and  much  corrected  in  the  near  future.  It  is  hoped  that 
the  recommendations  in  this  report  may  prove  useful  to  workers  in  bac- 
teriology, and  especially  may  lead  to  greater  accuracy  and  fullness  and 
uniformity  in  the  determination  and  description  of  the  characters  of 
bacteria.  William  H.  Welch. 

•  Bacteriological  Committee;  the  methods  recommended  by  the  Committee  of  American  Bacteri- 
ologists. 
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PROCEDURES  RECOMMENDED  FOR  THE  STUDY  OF  BAC- 
TERIA WITH  ESPECIAL  REFERENCE  TO  GREATER  UNI- 
FORMITY  IN   THE  DESCRIPTION   AND  DIFFEREN- 
TIATION OF  SPECIES.    BEING  THE  REPORT  OF 
A    COMMITTEE   OF   BACTERIOLOGISTS  TO 
THE  COMMITTEE  ON  THE  POLLUTION 
OF     WATER     SUPPLIES     OF  THE 
AMERICAN  PUBLIC  HEALTH 
ASSOCIATION. 

The  various  tests  applicable  for  describing  species  of  bacteria  may  be 
divided  into  two  categories,  as  follows  : 

Necessary  tests,  and  those  which  in  the  present  condition  of  bacterial 
science  may  be  regarded  as  optional. 

The  terms  "  necessary  "  and  "  optional  "  are  here  used  with  consider- 
able hesitation,  as  many  of  the  tests  included  among  the  optional  are  of 
importance  and  really  necessary  for  the  purposes  of  species  differentia- 
tion in  special  cases.  These  tests,  as  grouped,  however,  are  at  the 
present  time  applicable  to  a  great  majority  of  the  species  known,  those 
classed  as  necessary  being  of  primary  importance  and  of  the  greatest 
general  utility. 

NECESSARY  INFORMATION  AND  TESTS. 

Information  with  regard  to  the  following  features  and  properties  of 
any  species  of  bacteria  that  is  being  studied  is  held  by  the  committee  to 
be  necessary  and  to  form  the  indispensible  basis  for  conclusions  as  to  the 
characters  and  relationships  of  that  species. 

I.  Source  and  habitat. 

II.  Morphological  characters. 

1.  Form. 

2.  Dimensions. 

3.  Manner  of  grouping  and  arrangement  in  the  growths. 

4.  Staining  powers,  (a)  with  watery  dyes,  (b)  by  Gram's  method. 

5.  Presence  or  absence  of  capsule. 

6.  Presence  or  absence  of  flagella  (motility). 

7.  Spore  formation  and  differentiation  of  spores  from  deposits  and 

vacuoles  within  the  cell. 

8.  Tendency  to  pleomorphism. 

9.  Involution  and  degeneration  forms. 
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III.  Biological  characters. 

A.  Cultural  characteristics,  mode  of  growth  in  and  upon 

1.  Nutrient  broth. 

2.  Gelatin  plates  (single  colonies,  surface  and  deep). 

3.  Gelatin  tubes. 

4.  Agar  plates  (single  colonies,  surface  and  deep). 

5.  Agar  tubes. 

6.  Potato. 

7.  Milk. 

8.  Blood  serum. 

B.  Biochemical  features. 

1.  Temperature  relationship  (activity  of  growth  at  i8°-2  2°  C.  and  at 

36°-38°  C.  and  thermal  death  point). 

2.  Relation  to  free  oxygen  (aerobic  and  anaerobic  growth). 

3.  Relation  of  growth  to  acidity  and  alkalinity  of  media. 

4.  Action  upon  gelatin  (presence  or  absence  of  liquefaction). 

5.  Action  upon  proteids  (milk  and  serum). 

6.  Action  upon  carbohydrates  (fermentation  and  gas  formation). 

7.  Action  upon  nitrates. 

8.  Production  of  indol. 

9.  Production  of  acid  or  alkali. 

10.  Pigment  formation. 

11.  Development  of  odor. 

C.  Pathogenesis. 

OPTIONAL  TESTS  OF  GENERAL  USEFULNESS. 

I.  Morphological. 

1.  Staining  reactions  with  special  stains. 

2.  Study  of  flagella  by  special  stains. 

3.  Permanency  of  morphological  characters  after  long-continued 

growth  and  successive  transplantation  upon  artificial  media. 

4.  Photographic  reproductions  of  isolated  bacteria. 

5.  Cover-glass  impressions. 

II.  Physiological. 

A.  Cultural  characteristics,  mode  of  growth  in  or  upon 

1.  Litmus  gelatin. 

2.  Loeffler's  blood  serum. 

3.  Synthesized  media. 

Photographic  reproduction  of  characteristic  cultures. 

B.  Biochemical. 

1.  Minimum,  optimum,  and  maximum  temperatures  of  growth. 

2.  Growth  in  atmospheres  of  various  inert  gases  (when  anaerobic 

power  of  growth  has  been  determined). 
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3.  Optimum  reaction  of  media  and  reaction  limit,  acid  and  alka- 

line (indicated  by  phenolphthalein). 

4.  Chemical  properties  and  solubility  of  pigments  produced  and 

spectroscopic  observations  upon  the  pigments. 
C.  Pathogenesis. 

1.  Inoculation  of  various  species  of  animals  with  minute  study  of 

the  pathological  changes  produced. 

2.  Immunity-producing  properties. 

3.  Agglutinating  properties  of  specific  sera. 

4.  Determination  and  isolation  of  toxic  substances  (from  non- 

pathogenic as  well  as  from  pathogenic  bacteria). 

The  purpose  of  this  report  is  to  induce  uniformity  in  the  employment 
of  methods  in  the  study  and  description  of  species  of  bacteria,  and  to  this 
end  it  is  necessary  not  only  to  recommend  the  routine  employment  of 
various  media,  and  the  setting  forth  in  due  order  of  information  with 
reference  to  the  morphological  and  biological  features  presented  by  any 
species  that  has  been  studied,  but  also  to  describe  with  exactitude  the 
usages  which  the  committee  have  deemed  the  most  acceptable  in  connec- 
tion with  the  various  tests. 

It  is  in  no  sense  intended  that  these  recommendations  should  form  a 
complete  treatise  upon  bacteriological  technique.  Only  such  matters  are 
treated  concerning  which  it  is  felt  that  there  is  need  of  greater  uniformity 
of  procedure  or  a  more  precise  and  correct  technique.  Especially  in  the 
preparation  of  media  is  greater  uniformity  of  procedure  necessary. 

The  committee  feel  that  these  recommendations  are  in  many  respects 
imperfect,  yet  they  make  them  in  the  belief  that,  while  in  no  sense  final, 
they  constitute  a  step  towards  a  universally  accepted  method  of  procedure 
in  connection  with  species  differentiation. 

SOURCE  AND  HABITAT. 

Concerning  these  important  facts,  it  need  only  be  stated  that  a  possi- 
ble seasonal  distribution  of  species  must  always  be  borne  in  mind.  The 
date  recorded  on  the  analysis  table  should  bear  upon  this  fact. 

MORPHOLOGICAL  CHARACTERS. 

I.  Form. 

To  insure  uniformity  of  description  of  the  three  main  divisions  and 
their  subdivisions  as  determined  by  their  grouping,  the  following  nomen- 
clature is  adopted  and  the  terms  defined  : 

1.  Coccus  or  micrococcus. 

Forms  which  are  spherical  or  subspherical. 

2.  Bacillus. 

Oblong  or  cylindrical  forms,  having  one  dimension  definitely  greater 
than  any  other,  more  or  less  straight  and  never  forming  spirals. 
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3.  Spirillum. 

Cylindrical  and  curved  forms,  constituting  complete  spirals  or  por- 
tions of  spirals. 

The  natural  grouping  which  may  be  observed  in  hanging  drop  cul- 
tures and  frequently  also  in  cover-glass  preparations,  leads  natur- 
ally to  subdivisions  of  the  main  groups,  as  follows  : 

1.  Coccus. 

a.  Single  coccus,  grouped  irregularly. 

b.  Diplococcus,  forming  pairs. 

c.  Streptococcus,  forming  chains,  often  showing  paired  cocci. 

d.  Tetracoccus,  forming  fours  by  division  through  two  planes  of 

space. 

e.  Sarcina,  forming  packets  of  eight  members,  by  division  through 

three  planes  of  space. 

2.  Bacillus. 

a.  Single  bacillus. 

b.  Diplo-  and  Strepto-bacillus,  forming  twos  or  longer  chains,  the 

bacilli  attached  end  to  end. 

c.  Filaments,  or  thread-like  growths,  in  which  divisions  into  bacilli  of 

the  normal  length  are  not  apparent,  or  occur  irregularly  and 
transversely  to  the  long  axis  of  the  growth. 

The  determination  of  morphological  characters  should  always  be  made 
from  fully  developed  cultures ;  those  which  are  too  young  may  present 
immature  forms,  due  to  rapid  multiplication,  while  in  old  cultures,  altered 
or  degenerated  forms  may  be  observed. 

When  growth  is  obtained  upon  dil¥erent  media,  variations,  especially  in 
size,  may  sometimes  be  observed.  These  differences  should  always  be 
described,  together  with  a  note  of  the  media  upon  which  they  were  devel- 
oped, and  a  statement  as  to  whether  such  variation  is  a  marked  feature  of 
the  species  under  consideration. 

The  conditions  of  temperature  and  of  medium  which  favor  growth  are 
very  various  for  different  species,  so  that  no  fixed  temperature,  medium, 
or  age  of  growth  can  be  determined  upon  as  applicable  to  all  species. 
Morphological  descriptions  should  always  be  accompanied  by  a  definite 
statement  of  the  age  of  the  growth,  the  medium  from  which  it  was  ob- 
tained, and  the  temperature  at  which  it  was  developed. 

It  is  f'lrther  advisable  that  the  appearances  observed  in  growths 
developed  upon  a  solid  and  in  a  liquid  medium,  should  be  recorded. 

In  accordance  with  these  facts,  the  following  procedure  is  recom- 
mended as  a  routine  whenever  it  is  applicable,  for  the  determination  of 
the  form  and  grouping  of  bacteria. 

Determine  and  describe  the  morphology  from  growth  obtained  upon  at 
least  one  solid  medium  and  in  at  least  one  liquid  medium.  Growth  at 
36°-38°  C.  should,  in  general,  be  not  older  than  from  24  to  48  hours, 
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while  growth  at  room  temperature  (i8°  C.-22°  C.)  should  be  not  older 
than  from  48  to  72  hours.  Growth  on  solid  media  may  be  studied  from 
cover-glass  preparations ;  while  in  liquid  media  growth  is  best  observed 
in  hanging  drop,  preferably  in  a  fresh  medium  inoculated  with  a  very 
small  amount  of  the  culture  to  be  examined. 

It  is  desirable  as  a  routine  procedure  in  recording  form  and  grouping, 
that  growth  from  nutrient  broth,  gelatine  and  agar  be  microscopically 
examined  and  described,  and  that  any  variation  from  the  morphology 
thus  established,  found  upon  examination  of  growth  from  other  standard 
media,  be  accurately  noted. 

2.  Dimensions. 

It  seems  probable  that  the  remarkable  diversity  in  published  state- 
ments with  regard  to  the  dimensions  of  many  of  the  commonest  of  the 
bacteria,  is  due  largely  to  the  diiYerent  methods  employed  of  preparing, 
fixing,  and  staining  the  cover-glass  preparations. 

Spreading  the  film  : 

The  films  should  be  made  from  a  very  dilute  emulsion  of  the  prescribed 
culture  in  distilled  water,  spread  thinly  upon  a  perfectly  clean  cover- 
glass,^  and  dried  rapidly  in  the  air. 

Fixing  the  film  : 

For  ordinary  purposes  of  observation,  fixing  may  be  effected  by  pass- 
ing the  preparation  three  times  through  a  flame,  but  for  specimens  to  be 
used  for  accurate  measurements  this  method  of  fixing  is  crude.  To 
establish  a  uniform  procedure,  and  to  avoid  distortions  from  overheating, 
it  is  recommended  that  the  film  be  fixed  by  heating  in  an  automatically 
regulated  air  bath  for  twenty  minutes,  at  a  temperature  of  115°  C.  Care 
must  be  taken  to  keep  the  cover-glass  from  direct  contact  with  the  metal 
shelf  of  the  oven,  and  in  close  proximity  to  the  bulb  of  the  thermometer. 

Staining  : 

In  regard  to  the  dyes  that  should  be  used,  there  is  some  diversity  of 
opinion  among  the  members  of  the  Committee.  All  agree  that,  when  possible, 
dyes  should  be  used  cold,  and  that  a  dilute  watery  solution  of  fuchsin,  made 
by  adding  5  c.  c.  of  a  saturated  alcoholic  solution  of  fuchsin  to  95  c.  c.  of 
distilled  water,  has  a  wide  application.  A  dilute  watery  solution  of  methy- 
lene blue  and  one  of  gentian  violet,  made  in  the  way  recommended  for 
preparing  the  watery  solution  of  fuchsin,  also  are  useful,  as  is  likewise 
Loeffler's  alkaline  solution  of  methylene  blue.  These  dyes,  therefore,  as 
thus  prepared,  are  recommended  by  the  Committee.  It  is  necessary  that 
all  dyes  be  freshly  prepared,  as  the  presence  of  the  alcohol,  which  rapidly 
evaporates,  has  a  distinct  effect  in  their  staining  properties. 

•Cover-glasses,  fermentation  tubes,  etc.,  may  be  freed  from  all  organic  matter  adhering  to  them 
by  boiling  them  for  an  hour  in  the  following  solution  : 

Potassium  bichromate  6  parts,  thoroughly  dissolved  in  loo  parts  of  water,  to  which  is  then  slowly 
added  6  parts  of  C.  P.  sulphuric  acid.  After  boiling,  the  bichromate  solution  is  allowed  to  cool,  and  is 
removed  from  the  glassware  by  repeated  rinsings  in  water.  Cover-glasses  thus  cleansed  are  to  be 
stored  in  strong  alcohol. 
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Mounting : 

Mounting  in  media  of  different  refractive  indices  makes  differences  in 
the  pictures  obtained.  The  materials  most  commonly  used  for  this  pur- 
pose are  water,  and  balsam  dissolved  in  xylol,  or  cedar  oil ;  the  former 
having  a  low  index  of  refraction,  and  the  latter  a  high  index.  When  exam- 
ined in  water  the  preparation  may  be  ringed  with  vaseline  to  prevent 
evaporation  and  the  consequent  distortion  resulting  from  partial  drying. 
Balsam  is  much  to  be  preferred,  however,  for  general  observation  and  for 
measurements  of  the  bacteria,  althougli  for  certain  specific  purposes  other 
media  having  a  higher  or  lower  refractive  index  are  more  serviceable. 
Descriptions  should  always  be  made  from  examinations  under  a  magnify- 
ing power  not  less  than  that  given  by  a  1-12  homogeneous  immersion  lens 
and  a  No.  3  Huygenian  eye-piece. 

Measurement  : 

The  most  accurate  method  of  determining  the  exact  size  of  bacteria  is  by 
photography,  but  as  photo-micrography  at  1,000  diameters  requires  much 
special  apparatus,  the  Committee  feel  that  this  mode  of  measurement 
cannot  be  required  of  all  observers,  although  it  is  to  be  preferred  where 
it  is  practicable. 

Dimensions,  especially  transverse  dimensions,  should  always  be  given 
in  terms  of  the  micro-millimeter  (/i),  and  if  not  determined  by  photography^ 
should  be  by  as  accurate  measurement  as  can  be  obtained  by  an  eye-piece 
micrometer.  Welch  recommends  as  a  ready  method  for  record,  comparing 
the  size  of  the  bacteria  with  the  diameter  of  the  human  red  blood  cor- 
puscle. This  is  easily  done  by  obtaining  a  drop  of  blood  from  the  finger 
and  mixing  a  portion  of  the  diluted  culture  with  it,  a  method  which  insures 
considerable  uniformity  and  gives  information  as  to  the  size  of  the  organism 
in  its  living  condition. 

3.  Methods  of  grouping  and  arrangemetit  in  the  growths. 

Grouping  can  be  accurately  determined  from  growths  in  liquid  media 
and  preferably  in  "  hanging  drop  "  cultures  prepared  by  placing  a  drop  of 
fresh  medium  upon  a  sterilized  cover-glass  and  inoculating  the  edge  with 
a  minute  portion  of  the  culture,  so  that  the  growth  and  spread  of  the 
organisms  may  be  watched. 

This  method  of  observation  yields  in  general  more  accurate  information 
than  that  obtained  from  "impression  preparations "  of  surface  colonies, 
though  these  latter  are  of  distinct  use,  and  are  included  among  the  gener- 
ally useful  tests. 

4.  Staining  powers. 

Little  is  definitely  known  about  the  intimate  structure  of  the  bacterial 
cell.  Bacteria  show,  however,  marked  differences  in  their  staining  quali- 
ties, some  taking  the  dye  readily  and  staining  uniformly,  while  others  are 
more  or  less  difficult  to  stain,  and  some  show  unstained  or  slightly  stained 
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portions.  These  differences  may  be  more  or  less  constant,  and  they 
appear,  to  some  extent  at  least,  to  depend  upon  the  dye  or  the  solution 
used  for  staining. 

To  insure  uniformity,  it  is  preferable  to  use  simple  aqueous  solutions  of 
the  basic  anilin  dyes  (See  p.  64)  and  when  these  fail  to  give  satisfactory 
results,  Loeffler's  methylene  blue^  is  to  be  recommended.^ 

The  intensity  of  staining  often  differs  with  the  dye  or  solution 
employed,  and  it  is  well  to  study  the  appearances  both  in  faintly  and  in 
deeply  stained  specimens. 

As  the  action  of  the  decolorizing  agents  upon  stained  bacteria  has 
been  insufficiently  studied,  much  information  might  be  gained  by 
research  in  this  direction.  The  method  of  staining  known  as  Gram's 
method*  is  the  most  useful  of  the  differential  methods  of  staining  and 
the  Committee  recommend  that  it  should  be  applied  to  all  species  studied- 

5.  Capsules. 

All  bacteria  are  believed  to  have  an  envelope,  slimy  or  gelatinous  in 
character,  which  causes  them  to  adhere  together  and  to  other  objects.  In 
some  cases  this  gelatinous  zone,  either  from  its  extent  or  other  characters, 
may  be  readily  demonstrable,  and  to  this  the  name  "  capsule  "  was  given 
by  Friedlaender  ;  but  in  the  majority  of  species  it  is  very  limited  in  extent 
or  difficult  of  demonstration,  so  as  to  be  visible  only  under  special  condi- 
tions. Many  pathogenic  bacteria  present  readily  demonstrable  capsules 
only  in  the  animal  body. 

The  term  "  capsulated  "  as  applied  to  species  of  bacteria  has  been 
generally  confined  to  those  upon  which  this  zone  can,  by  one  or  other 
method,  be  seen.  When  found  in  nature,  growing  in  moist  places,  or  fre- 
quently in  the  animal  body,  capsules  may  not  infrequently  be  observed, 
but  when  bacteria  are  cultivated  artificially  the  capsule  often  seems  to  dis- 
appear entirely,  even  from  the  species  which  develop  it  in  the  animal 
body  or  under  natural  conditions,  and  only  occasionally  is  the  capsule 
preserved  for  a  few  transplantingsin  cultures  in  milk  and  blood  serum,  and 
in  surface  growths  on  moist  agar. 

The  appearance  of  clear,  unstained  zones,  more  or  less  regular  in  con- 
tour, surrounding  the  bacteria,  may  be  indicative  of  the  presence  of 
capsules,  but  cannot  be  considered  as  a  demonstration  of  their  presence. 
This  demonstration  can  be  considered  positive  only  when  the  capsules  are 
stained  differentially  from  the  contained  organism  and  the  tissue  or  other 
matter  surrounding  them. 

Sometimes  a  differential  stain  is  obtained  by  the  ordinary  staining 
methods,  using  the  watery  dyes,  anilin-water  gentian-violet,  or  normal  or 

>  Mittheilungen  aus  dem  Kaiserlichen  Gesundheitsamte,  Berlin,  1884,  p.  439. 

'  Dyes  should  be  freshly  prepared. 

»  Fortschritte  der  Med.    Bd.  II,  No.  6,  18S4. 
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dilute  carbolic  fuchsin,  the  capsule  taking  on  a  paler  shade  of  color  than 
the  contained  protoplasm.  In  many  other  instances,  however,  no  stain  of 
the  capsule  is  thus  obtained,  and  for  purposes  of  demonstration  it  then 
becomes  necessary  to  resort  to  special  staining  methods  to  render  the 
capsule  visible.  None  of  the  methods  yet  devised  are  universally  ap- 
plicable to  this  end.  Welch  has  found  that  many  of  the  more  delicate 
capsules  may  be  dissolved  or  rendered  invisible  by  contact  with  water, 
whether  before,  during,  or  after,  the  application  of  the  dye.  Many  capsules 
are  fixed  by  glacial  acetic  acid,  and  for  this  group  of  capsulated  bacteria 
Welch's  method  of  staining  the  capsules  is  most  satisfactory.  This  method 
is  as  follows  :  The  cover-slip  specimens,  prepared  without  water,  are  treated 
first  with  glacial  acetic  acid,  which  is  at  once  allowed  to  drain  off  arid  is 
replaced  (without  washing  in  water)  with  anilin-oil  gentian-violet  solu- 
tion, which  is  allowed  to  run  off  and  is  repeatedly  added  to  the  surface  of 
the  cover-glass  until  the  acid  has  been  displaced.  The  specimen  is  now 
briskly  washed  with  a  one  to  two  per  cent,  solution  of  common  salt.  The 
specimen  is  to  be  examined  in  the  salt  solution.  The  proper  strength  of 
the  salt  solution  to  be  used  varies  in  different  cases,  sometimes  the  ordi- 
nary physiological  solution  sufficing;  at  other  times  over  two  per  cent,  may 
be  required.^ 

In  noting  the  presence  or  absence  of  capsules,  the  methods  employed 
for  demonstrating  them  and  the  conditions  under  which  they  have  been 
observed  should  be  fully  stated. 

6.  Flagella.  Motility. 

So  far  as  known,  the  movements  of  bacteria  are  produced  only  through 
the  agency  of  flagella  and  when  true  motility  of  any  species,  as  distin- 
guished from  Brownian  movement,  is  observed,  the  presence  of  flagella 
may,  from  this  fact  alone,  be  assumed  ;  although,  the  converse  is  by  no 
means  always  true.  Different  degrees  of  motility  may  be  observed  at 
different  ages  of  growth,  young  cultures  showing  much  more  active  move- 
ments than  older  cultures,  while  in  quite  old  cultures  motion  may  be 
entirely  suspended.  Motion  may  be  apparent  in  specimens  from  cultures 
of  the  colon  bacillus  eight  or  ten  hours  old,  and  absent  from  cultures 
twenty-four  hours  old.  Other  causes  not  well  understood  seem  to  influence 
motility,  and  an  observation  has  been  made  by  Theobald  Smith  that  a 
specimen  of  the  B.  coli  communis  which  was  usually  non-motile  in  young 
fluid  cultures,  was  motile  in  hanging-drop  preparations,  when  made  from 
young  cultures  developed  on  solid  media.  Although  species  maybe  found 
which  appear  motionless  under  all  conditions  of  growth,  but  which  are 
otherwise  undistinguishable  from  motile  forms,^  it  may  be  stated  that 

1  Welch.    The  "  Bulletin  of  The  Johns  Hopkins  Hospital,"  December,  1892,  p.  128. 

»Dr.  Veranus  A.  Moore,  in  1891,  isolated  from  the  organs  of  a  pig  a  non-motile  bacillus  which 
proved  to  be  similar  in  its  pathogenic  and  cultural  characters  to  the  (motile)  bacillus  of  hog  cholera. 
In  spite  of  the  absence  of  motility,  Dr.  Theobald  Smith  determined  that  he  could  not  do  otherwise 
than  place  this  organism  in  the  hog  cholera  group,  this  being  the  solitary  mark  of  distinction. 

V.  A.  Moore — The  nature  of  the  flagella,  etc.  Journ.  Am.  Pub.  Health  Assoc  Vol.  20,  iSqi;,  p.  436. 
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generally  speaking  the  presence  or  absence  of  motility  is  a  valuable  test 
for  species  differentiation. 

The  study  of  motility  is  best  made  in  hanging-drop  preparations  in 
bouillon  prepared  from  young  cultures  as  before  described  (p.  65),  grown 
at  or  near  the  optimum  temperature  for  only  a  few  (6  to  18)  hours. 

For  most  bacteria  the  flagella  are  so  fine  and  delicate  that  they  are 
invisible  in  any  mounting  medium  and  under  any  of  the  magnifying  pow- 
ers now  obtainable,  except  when  especially  stained. 

Considerable  practice  is  usually  required  for  the  successful  preparation  of 
specimens  by  any  of  the  staining  methods  yet  published  ;  and  while  no  single 
method  is  applicable  to  all  species,  any  or  all  of  these  methods  are  liable 
to  prove  uncertain,  even  in  the  hands  of  skilled  workers. 

From  some  of  the  earlier  studies  on  the  staining  of  flagella,  it  seemed 
probable  that  the  length,  number  and  arrangement  of  these  organs  of 
motility  might  be  so  constant  as  to  give  important  morphological  data  for 
species  differentiation,^  but  their  length  has  been  found  to  vary  so  greatly 
and  their  number  and  arrangement  are  so  inconstant,  that  less  help  can 
be  derived  from  this  source  than  was  at  first  hoped  for.  It  is,  however, 
important  to  determine  the  arrangement  and  number  of  the  flagella,  to 
describe  which  the  terms  monotricha,  lophotricha,  amphitricha,  and  peri- 
tricha,  introduced  by  Mesea,^  are  serviceable. 

The  methods  of  staining  the  flagella,  most  to  be  recommended,  are  two, 
one  devised  by  Loeffler  and  described  in  Cent.  f.  Bakt.  and  Parasit.,  Bd. 
VII,  1890,  p.  625,  and  the  other  by  Van  Ermengem,  published  in  the 
Travaux  du  Lab.  d'  hygiene  et  de  bact.  de  Gand.  T.  i,  p.  3,  of  which 
an  abstract  is  to  be  found  in  Cent.  f.  Bakt.  &  Parasit.,  Bd.  15,  1894,  p. 
969. 

Other  methods,  mostly  modifications  of  Loeffler's,  sometimes  prove 
useful,  among  which  may  be  recommended  that  of  Bunge  (Fortschritt  der 
Med.  Bd.  XII,  1894,  pp.  462-653)  and  that  of  Nicolle  &  Morax  (An- 
nales  Inst.  Pasteur,  T.  VII,  1893,  p.  554). 

In  describing  motility,  the  kind  of  motion  observed  should  always  be 
noted,  whether  active  or  slow,  direct  or  rotary,  vibratory,  etc.  When 
flagella  are  stained,  the  culture  from  which  the  preparation  is  made 
should  be  fully  described  and  the  method  of  staining  noted. 

7 .  Spores. 

The  vegetative  form  of  the  bacteria,  which  we  have  been  considering, 
is  the  most  usual  stage  of  growth  observed.  While  in  this  stage  the  bac- 
teria, multiplying  by  fission,  and  fulfilling  their  various  life  functions,  are 

1  Mesea.    Revista  d'  igiene  e  sanitapublica.    No.  14, 1889,  p.  513. 
Luksch.    Cent.  f.  Bakt.  &  Parasit.    Bd.  XII,  1892,  s.  427. 

2  V.  A.  Moore.    Wilder  Quarter  Century  Book,  p.  339. 

V.  A.  Moore.   Journal  Am.  Pub.  H.  Assoc.,  Vol.  20,  Oct.  1895,  p.  441. 
Stoecklin.    Annales  Suisses  des  Sciences  Medicals,  I  Serie,  Livreson,  6, 1894. 
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sensitive  to  external  influences,  and  may  be  easily  destroyed  by  conditions 
which  are  inimical  to  them.  Some  species  have  the  power  to  develop 
bodies  very  much  less  susceptible  to  deleterious  surroundings,  known  as 
spores,  which,  under  conditions  favorable  to  their  germination,  develop 
into  the  vegetative  forms  of  the  organism  from  which  they  are  derived. 
The  spore  does  not  multiply,  and  from  the  time  of  its  formation  seems  to 
be  and  to  remain  in  an  absolutely  quiescent  or  resting  stage  until  it  germ- 
inates. The  function  of  the  spore  seems  to  be  solely  the  preservation  of 
the  species;  and  it  is  generally  believed  that  spores  form  only  when 
growth  conditions  are  in  one  or  more  ways  unfavorable. 

It  is  well  known  that  spores  develop  within  the  bodies  of  many  bac- 
teria (endospores)  and  it  is  inferred  by  some  that  "joint-spores"  (arthro- 
spores)  may  develop  in  many  other  species.  The  former  have  been  accu- 
rately studied,  the  latter  have  not,  and  indeed  the  whole  conception  of 
arthrospores  for  bacteria  is  rejected  by  most  recent  writers.  So  far  as  the 
endospores  are  concerned,  they  may  be  seen  within  the  bodies  of  the  bac- 
teria, situated  centrally  or  nearer  the  ends,  and  appear  as  bright,  highly 
refractive  bodies,  which  do  not  stain  by  exposure  for  a  few  minutes  to  the 
watery  dyes.  It  should  be  noted  whether  the  spores  produce  a  swelling 
of  the  bacterial  cell  at  the  site  of  their  formation,  giving  rise  to  Clostri- 
dium and  drumstick  shapes.  Spores  may  sometimes  be  stained  with 
comparative  ease,  by  the  use  of  a  hot  dye,  but  some  one  of  the  special 
methods  devised  for  this  purpose  must  usually  be  resorted  to. 

The  methods  here  recommended  are  those  devised  by  Hauser  (Miinch. 
Med.  Wochenscrift,  1887,  No.  34),  by  Moeller  (Cent,  fiir  Bakt.  &  Parasit, 
Ed.  X,  p.  273),  and  by  Abbott  (Principles  of  Bacteriology,  3d  Ed.,  p. 
146). 

No  single  method  seems  applicable  to  the  staining  of  all  spores,  how- 
ever, and  in  many  bacteria  small,  bright,  and  shiny  areas  which  usually  do 
not  take  up  the  dye,  may  often  be  observed.  In  some  cases  it  is  known 
that  these  appearances  are  due  to  the  formation  or  deposit  within  the  or- 
ganism of  vacuoles,  fat  or  crystals,  but  as  the  differentiation  of  these 
bodies  from  spores  is  not  always  possible,  either  by  optical  or  by  staining 
methods,  some  other  means  of  identifying  spores  is  necessary. 

It  is  obvious  that  the  only  means  of  positively  knowing  that  a  certain 
body  is  a  spore,  is  to  see  it  perform  the  only  active  function  it  can  per- 
form, namely,  to  observe  its  development  into  a  vegetative  form  of  bac- 
terium. Such  a  study  is  greatly  facilitated  by  a  special  incubator  fitted  to 
receive  the  microscope,  and  requires  patient  watching  for  perhaps  many 
hours,  so  that  although  it  is  often  possible  to  prove  the  identity  of  spores 
in  this  way,  it  is  seldom  a  practical  thing  to  do.  The  method  most  in 
vogue  for  this  determination  is  to  test  the  resistance  of  the  suspected 
bodies  to  heat  (moist  heat  between  80"  and  100*  C).  This  method,  as  is 
acknowledged,  is  faulty,  for  although  bodies  which  will  withstand  such  a 
temperature  for  any  considerable  length  of  time  must  be  spores,  yet  it  is 
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readily  conceivable  that  spores  may  also  be  formed  which  have  not  the 
power  of  resisting  such  high  degrees  of  heat,  or  may  be  capable  of  with- 
standing only  drying  or  possibly  also  other  conditions  which  are  usually 
inimical  to  bacterial  life. 

This  method,  however,  is  the  most  practical  one  at  present  at  our  com- 
mand for  the  determination  of  the  presence  or  absence  of  spores,  and 
while  the  Committee  urge  that  the  germination  of  spores  should  be  stud- 
ied whenever  possible,  yet  they  would  recommend  that  the  present  test 
for  the  presence  of  spores  be 

(1)  .  The  development  of  colonies  of  the  species  under  examination 
from  cultures  which  have  been  subjected  to  a  temperature  of  80°  C.  for 
ten  minutes  ;  and  also, 

(2)  .  The  presence  of  highly  refracting  bodies  within  the  bacteria  in 
unstained  specimens  and  their  demonstration  as  "  spore-like "  bodies  by 
one  or  more  of  the  approved  special  methods  for  staining  spores. 

8.  Pleomorphism. 

A  separate  section  is  provided  for  the  consideration  of  the  tendency 
of  the  bacteria  to  pleomorphism,  a  subject  already  referred  to,  because 
this  matter  in  the  past  has  scarcely  received  the  attention  it  deserves. 

The  well  known  discrepancies  in  the  descriptions  of  what  is  evidently 
one  and  the  same  species,  given  by  different  and  equally  competent  ob- 
servers, would  appear  to  be  largely  due  to  a  lack  of  recognition  of  this 
tendency;  and  while  careful  study  will  undoubtedly  afford  a  more  perfect 
knowledge  of  the  limit  of  variation  in  size  and  shape  among  the  mem" 
bers  of  a  single  species  of  bacteria,  the  determination  of  the  extent  of 
pleomorphism  promises  to  be  of  definite  value  as  an  additional  character 
to  be  made  use  of  in  grouping  allied  species. 

Attention  is  called  to  the  variations  in  size  and  shape  brought  about  by 
the  following  conditions  of  growth  : 
(a)  at  different  temperatures; 
(yU)  upon  or  in  media  of  different  composition ; 

ic)  upon  or  in  media  of  different  degrees  of  acidity  and  alkalinity; 
in  cultures  of  different  ages, 

[e)  as  well  as  to  the  variations  in  the  size  and  shape  of  different  in- 
dividual bacteria  obtained  from  one  culture,  and  appearing  often 
in  the  same  field  of  view:  i.  e.,  subjected  to  exactly  the  same 
conditions  of  growth. 

9.  Involution  and  degeneration  forms. 

Little  need  be  said  in  this  section  beyond  recommending  that  a  note  be 
made  of  the  changes  which  occur  in  the  older  cultures  in  the  form  of  the 
bacteria,  and  of  the  period  at  which,  under  various  conditions,  such  ab- 
normal or  irregular  forms  make  their  appearance.    Up  to  the  present 
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time  there  has  been  little  systematic  study  of  the  modifications  in  the 
shape  and  appearance  of  bacteria  in  older  cultures. 

BIOLOGICAL  CHARACTERS. 

A.  Cultural  Characteristics. 

The  biological  characters  shown  by  the  bacteria  depend  so  largely  upon 
the  composition  of  the  media  upon  or  in  which  these  organisms  are 
grown,  that  the  Committee  urge  most  strongly  the  adoption  by  all  work- 
ers in  this  line  of  standard  media  for  use  in  species  description  and  dif- 
ferentiation. 

It  is  freely  conceded  that  no  two  batches  of  media  can  be  made  abso- 
lutely identical,  but  much  greater  uniformity  in  the  composition  of  media 
may  be  obtained  than  that  which  now  prevails,  by  adhering  closely  to  a 
uniform  method  of  procedure  in  their  manufacture. 

To  this  end  the  Committee  have  drawn  up  exact  methods  of  preparing 
culture  media,  standardized  by  what  have  proved,  in  their  experience,  the 
best  procedures.  These  methods  do  not  represent  as  a  whole,  the  pro- 
cedures followed  by  any  one  of  their  number  up  to  the  present  time,  and 
it  is  not  claimed  for  them  that  they  are  in  any  sense  perfect,  but  it  is 
believed  that  by  the  adoption  of  standard  methods  of  preparing  media 
much  of  the  divergence  that  now  exists  in  the  descriptions  of  bacteria, 
both  well  and  little  known,  will  be  obviated. 

The  preparation  of  artificial  culture  media  in  general. 

It  is  recommended  that  the  following  ingredients  be  uniformly  em- 
ployed in  the  preparation  of  the  respective  standard  culture  media: 

1.  Distilled  water. 

2.  Fresh  lean  meat  (beef,  or  when  veal  or  chicken  is  substituted,  this 

change  should  be  stated). 

3.  Witte's  pepton  (dry,  made  from  meat). 

4.  Sodium  chlorid,  C.  P. 

5.  Sodium  hydroxid,  C.  P.,  in  normal  solution  for  alkalinization. 

6.  Hydric  chlorid,  C.  P.,  in  normal  solution  for  acidification. 

7.  Pure  redistilled  glycerin. 

8.  Carbohydrates,  as  nearly  chemically  pure  as  possible. 

9.  Commercial  sheet  gelatin,  washed  as  free  as  possible  from  acids 

and  other  impurities. 

10.  Commercial  agar  in  threads  (high  grade). 

11.  Such  chemicals  as  are  employed  for  special  purposes,  to  be  as  pure 

as  practicable. 
Sterilization  of  media : 

Sterilization  may  be  effected  either  by  the  continuous  or  by  the  frac- 
tional method. 
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I.  When  sterilizing  by  the  continuous  method,  some  form  of  autoclave 
is  to  be  preferred,  and  in  using  this  apparatus  it  is  requisite  that  the  con- 
fined air  be  replaced  by  superheated  steam.  To  insure  this,  both  the 
manometer  and  the  thermometer  should  be  made  use  of,  and  the  time 
decided  upon  for  sterilization  should  begin  only  when  the  theoretical  tem- 
perature, as  indicated  by  the  pressure  gauge,  corresponds  with  that  re- 
corded by  the  thermometer.  Exposure  in  the  autoclave  to  a  temperature  of 
iio°  C.  (6  lbs.  pressure)  for  fifteen  minutes  is  usually  sufficient  for  the 
sterilization  of  glassware,  apparatus,  and  media  in  tubes  ;  for  the  ster- 
ilization of  media  in  bulk  at  this  temperature  about  thirty  minutes'  heating 
is  necessary. 

II.  Sterilization  by  the  fractional  method  may  be  effected  either,  «,  in 
streaming  steam,  or  b,  in  an  incubator  or  water  bath  at  some  tempera- 
ture not  less  than  60°  C. 

These  methods  are  so  well  known  as  to  require  no  description  here. 
Reaction  of  media : 

The  importance  of  the  reaction  of  media,  as  a  controlling  factor  in 
the  development  of  biological  characters,  is  well  known  to  be  very  great. 

The  first  thing  to  obtain  is  a  standard  "  indicator  "  which  will  give  uni- 
form results.    These  requirements  are  best  fulfilled  by  phenolphthalein. 

This  indicator  was  first  suggested  by  Schultze  in  combination  with  the 
titration  method  for  obtaining  the  desired  reaction  for  culture  media 
(Cent,  fiir  Bakt.  &  Parasit  Bd.  X,  1891,  p.  53),  but  its  general  adoption 
seems  to  have  been  retarded  largely  by  Dahmen  (Cent,  fiir  Bakt.  &  Para- 
sit, Bd.  XII,  1892,  p.  620)  who  claimed  that  its  use  was  not  feasible, 
owing  to  complications  which  might  arise  from  the  presence  of  carbonates 
and  ammonium  salts  in  the  solution  to  be  tested.  These  objections  to 
the  use  of  phenolphthalein  do  exist,  but  may  be  readily  overcome. 

The  amount  of  free  and  combined  ammonia  present  in  culture  media 
at  the  time  the  reaction  is  determined,  has  been  found  not  to  exceed 
0.003  P^^  cent.,  which  is  less  than  one  tenth  the  amount  which  interferes 
with  the  accuracy  of  this  indicator,^  while  the  production  of  carbon 
dioxid  is  obviated  to  a  very  great  degree  by  neutralizing  with  sodium 
hydroxid  instead  of  with  sodium  carbonate,  and  any  of  this  gas  which 
may  be  absorbed  from  the  atmosphere  is  practically  all  driven  off  by  heat 
during  the  preparation  of  the  media. 

The  great  advantage  in  the  use  of  phenolphthalein  over  other  indica- 
tors lies  in  the  fact  that  it  takes  into  account  the  reaction  of  weak  organic 
acids  and  of  organic  compounds  which  have  an  amphoteric  reaction,  but 
in  which  the  acid  character  predominates.  Turmeric  possesses  the  same 
properties,  but  the  change  in  color  from  a  yellow  to  brown  is  less  satisfac- 
tory than  the  development  of  purple-red  color,  and  furthermore  turmeric 
paper  changes  color  rather  slowly,  while  with  phenolphthalein  the  color 
appears  almost  instantly. 

*  Ammonia  is  not  produced  by  the  addition  of  alkali  to  the  nitrogenous  compounds,  because  at  no 
time  during  the  preparation  of  the  media  is  there  an  appreciable  amount  of  free  alkali  present. 
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Another  advantage  to  be  gained  from  the  use  of  this  latter  indicator,  is 
its  behavior  towards  the  phosphates.  Petri  &  Maassen  (Arbeiten  aus 
dem  K.  Gesundheitsamte,  Bd.  VIII,  1893,  p.  311)  and  Timpe  (Cent,  fiir 
Bakt.  &  Parasit.  Bd.  XIV,  1893,  p.  845  ;  Bd.  XV,  1894,  pp.  394-664;  Bd. 
XVII,  1893,  p.  416)  have  shown  that  the  amphoteric  reaction  of  media 
is  associated  with  the  presence  of  phosphates,  and  that  there  are  present 
in  peptone  and  gelatin  proteid  bodies  which  possess  both  an  acid  and  a 
basic  nature,  but  in  which  the  acid  character  predominates.  These 
observers  agree  that  to  determine  accurately  the  reaction  of  such  ampho- 
teric compounds  phenolphthalein  (or  turmeric  paper)  should  be  used  as 
an  indicator. 

It  is  known  that  at  the  neutral  point  of  phenolphthalein  any  free  phos- 
phoric acid  present  enters  into  combination,  and  the  monobasic  and  tri- 
basic  salts  of  this  acid  are  changed  to  the  dibasic  form  (Nag  H  P  O^). 
Now  disodium  hydrogen  phosphate  reacts  alkaline  to  litmus,  lacmoid, 
rosolic  acid,  and  methyl  orange,  but  neutral  to  phendlphthalein  and 
turmeric. 

Studies  made  at  the  Lawrence  Experiment  Station  show  that  this  acid 
salt  may  be  added  to  culture  media  in  amounts  greatly  exceeding  those 
naturally  present  in  the  media  without  producing  any  apparent  influence 
upon  bacterial  development. 

From  these  facts  it  seems  clear  that  the  use  of  any  of  the  above  men- 
tioned indicators,  other  than  phenolphthalein  and  turmeric,  in  the  presence 
of  this  dibasic  phosphate,  prevents  the  addition  of  a  sufficient  amount  of 
free  alkali  to  effect  neutralization,  and  as  the  amount  of  phosphates  in 
media  varies  considerably,  the  reaction  passes  beyond  accurate  control 
when  litmus  and  other  substances  of  its  class  are  used  as  indicators. 

Datum  point  to  which  all  degrees  of  reaction  shall  be  referred  : 

From  the  available  evidence  it  seems  advisable  to  adopt  the  phenol- 
phthalein neutral  point  as  the  fixed  point  to  which  all  degrees  of  reaction 
shall  be  referred. 

The  question  of  the  proper  reaction  of  media  for  the  cultivation  of  bac- 
teria and  the  method  of  obtaining  this  reaction,  have  been  discussed  in  a 
valuable  paper  by  Mr.  George  W.  Fuller,  published  in  the  Journal  of  the 
American  Public  Health  Association,  Vol.  20,  October,  1895,  p.  321. 
Some  of  the  main  results  there  given  have  been  mentioned  above. 
Method  of  determining  the  degree  of  reaction  of  culture  media : 
For  this  most  important  part  in  the  preparation  of  culture  media,  bur- 
ettes, graduated  into  one  tenth  c.  c,  and  three  solutions  are  required. 

1.  A  0.5  per  cent,  solution  of  commercial  phenolphthalein  in  50  per 
cent,  alcohol. 

2.  A—  solution  of  sodium  hydroxid. 

20 

3.  A^  solution  of  hydric  chlorid. 

20 
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Solutions  Nos.  2  and  3  must  be  accurately  made  up  and  must  corre- 
spond with  the  normal  solutions  soon  to  be  referred  to.  Solutions  of 
sodium  hydroxid  are  prone  to  deterioration  from  the  absorption  of  car- 
bon dioxid  and  the  consequent  formation  of  sodium  carbonate.  To  pre- 
vent as  much  as  possible  this  change,  it  is  well  to  place  in  the  bottle  con- 
taining the  stock  solution  a  small  amount  of  calcium  hydroxid,  while  the 
air  entering  the  burettes  or  the  supply  bottles  should  be  made  to  pass 
through  a  "  U "  tube  containing  caustic  soda,  to  extract  from  it  the 
carbon  dioxid. 

The  medium  to  be  tested,  all  ingredients  being  dissolved,  is  brought  to 
the  prescribed  volume  by  the  addition  of  distilled  water  to  replace  that 
lost  by  boiling,  and  after  being  thoroughly  stirred,  five  c.  c.  are  transferred 
to  a  6-inch  porcelain  evaporating  dish ;  to  this  forty-five  c.  c.  of  distilled 
water  are  added,  and  the  fifty  c.  c.  of  fluid  are  boiled  for  three  minutes 
over  a  flame.  One  c.  c.  of  the  solution  of  phenolphthalein  (No.  i)  is  then 
added  and  by  titration  with  the  required  reagent  (No.  2  or  3)  the  reac- 
tion is  determined.    In  the  majority  of  instances  the  reaction  will  be 

found  to  be  acid  so  that  the  —  sodium  hydroxid  is  the  reagent  most  fre- 

20 

quently  required.  This  determination  should  be  made  not  less  than  three 
times,  and  the  average  of  the  results  obtained  taken  as  the  degree  of 
reaction. 

One  of  the  most  difficult  things  to  determine  in  this  process  is  exactly 
when  the  neutral  point  is  reached  as  shown  by  the  color  developed,  and 
to  be  able  in  every  instance  to  obtain  the  same  shade  of  color.  To  aid 
in  this  regard,  it  may  here  be  remarked,  that  in  bright  daylight  the  first 
change  that  can  be  seen  on  the  addition  of  alkali  is  a  very  faint  darken- 
ing of  the  fluid,  which  on  the  addition  of  more  alkali  becomes  a  more 
evident  color,  and  develops  into  what  may  be  described  as  an  Italian 
pink.  A  still  further  addition  of  alkali  suddenly  develops  a  clear  and 
bright  pink  color,  and  this  is  the  reaction  always  to  be  obtained. 

All  titrations  should  be  made  quickly  and  in  the  hot  solutions,  to  avoid 
complications  arising  from  the  presence  of  carbon  dioxid. 

When  this  manipulation  is  carried  out  uniformly,  as  here  suggested, 
and  the  end  point  having  the  same  intensity  of  color  is  always  reached, 
very  satisfactory  and  closely-agreeing  results  may  be  obtained. 

Neutralization  of  media : 

The  next  step  in  the  process  is  to  add  to  the  bulk  of  the  medium  the 
calculated  amount  of  reagent,  either  alkali  or  acid  as  may  be  determined. 
For  the  purpose  of  neutralization  a  normal  solution  of  sodium  hydroxid 
or  of  hydric  chlorid  is  used  and  after  being  thoroughly  stirred  the  fluid 
thus  neutralized  is  again  tested  in  the  same  manner  as  at  first  to  insure 
the  proper  reaction  of  the  medium  being  attained.  When  neutralization 
is  to  be  effected  by  the  addition  of  alkali,  it  not  infrequently  happens  that 
after  the  calculated  amount  of  normal  solution  of  sodium  hydroxid  has 
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been  added  the  second  test  by  titration  will  show  that  the  medium  is  still 
acid  to  phenolphthalein,  to  the  extent  sometimes  of  from  0.5  to  i  per 
cent.  This  discrepancy  is  perhaps  due  to  side  reactions  which  are  not 
understood  ;  the  reaction  of  the  medium,  however,  must  be  brought  to  the 
desired  point  by  the  further  addition  of  sodium  hydroxid,  and  the  titra- 
tions and  additions  of  alkali  must  be  repeated  until  the  medium  has  the 
desired  reaction,  (/.  e.,  0.0  per  cent. — 0.005  P^''  cent.,  see  below). 

After  the  prescribed  period  of  heating,  it  is  frequently  found  that  the 
medium  is  again  slightly  acid,  usually  about  0.5  per  cent.  Without  cor- 
recting this  the  fluid  is  to  be  filtered  and  the  calculated  amount  of  acid 
or  alkali  is  to  be  added  to  change  the  reaction  to  the  one  desired. 

A  still  further  change  in  reaction  is  not  infrequently  to  be  observed 
after  sterilization,  the  degree  of  acidity  varying  apparently  with  the  com- 
position of  the  media  and  the  degree  and  continuance  of  the  heat. 

Manner  of  expressing  the  degree  of  reaction  of  culture  media  : 

Since  at  the  time  the  reaction  is  first  determined  culture  media  are 
more  often  acid  than  alkaline,  it  is  proposed  that  acid  media  be  desig- 
nated by  the  plus  sign  and  alkaline  media  by  the  minus  sign,  and  that  the 
degree  of  acidity  or  alkalinity  be  noted  in  parts  per  hundred ;  thus  a 
medium  marked  +1.5  would  indicate  that  the  medium  was  acid  and  that 

1.5  per  cent,  of  "sodium  hydroxid  is  required  to  make  it  neutral  to 
I 

phenolphthalein,  while — 1.5  would  indicate  that  the  medium  was  alkaline 

and  that  1.5  percent,  of  "acid  must  be"  added  to  make  it  neutral  to  the 
I 

indicator. 

Limits  of  accuracy  of  the  proposed  method  for  the  control  of  the  reac- 
tion of  media  : 

The  available  data  are  as  yet  insufficient  to  warrant  any  conclusions 
upon  this  point.  The  limits  of  accuracy  seem  to  vary  with  the  ingredi- 
ents employed  in  preparing  nutrient  media,  different  samples  of  meat 
infusion,  pepton,  and  gelatin  appearing  to  react  differently  with  the  acids 
and  alkalis  and  in  a  way  which  is  not  understood. 

This  method,  nevertheless,  when  carefully  carried  out,  and  when  the 
media  before  titration  are  thoroughly  mixed  and  are  of  the  prescribed  vol- 
ume, gives  fairly  uniform  results. 

Standard  reaction  of  media  (provisional)  : 

Experience  seems  to  vary  somewhat  as  to  the  optimum  degree  of  reac- 
tion which  shall  be  uniformly  adopted  in  the  preparation  of  standard 
culture  media.  To  what  extent  this  is  due  to  variation  in  natural  condi- 
tions as  compared  with  variations  of  laboratory  procedure,  it  seems 
impossible  to  state.  Somewhat  different  degrees  of  reaction  for  optimum 
growth  are  required,  not  only  in  or  upon  the  media  of  different  composi- 
tion and  by  bacteria  of  different  species,  but  also  by  bacteria  of  the  same 
species  when  in  different  stages  of  vitality. 
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The  bulk  of  available  evidence  from  both  Europe  and  America  points 
to  a  reaction  of  +1.5  as  the  optimum  degree  of  reaction  for  bacterial  devel- 
opment in  inoculated  culture  media  ;  and  while  this  experience  is  at 
variance  with  that  in  several  of  our  own  laboratories,  it  has  been  deemed 
wisest  to  adopt  -(-i-5  as  the  provisional  standard  reaction  of  media,  but 
with  the  recommendation  that  the  optimum  growth  reaction  be  always 
recorded  in  species  descriptions. 

The  preservation  of  culture  media  in  stock  : 

From  what  has  been  said,  it  is  evident  that  species  differentiation  can 
be  best  determined  upon  media  made  in  a  single  batch,  and  it  is  therefore 
advisable  to  preserve  a  special  set  of  media  for  this  purpose.  Such  stock, 
however,  is  useful  only  when  properly  preserved,  and  to  this  end  contami- 
nation and  drying  must  be  particularly  guarded  against. 
The  following  methods  of  preserving  media  are  suggested  : 
For  preserving  media  in  bulk  the  method  employed  at  the  Pasteur  Insti- 
tute in  Paris  is  most  efficient.  Bulbs  of  moderately  thick  glass,  with  a 
capacity  of  from  >^  to  2  liters,  and  provided  with  a  long,  narrow  neck, 
must  be  secured. 

The  neck  of  the  flask  is  first  drawn  out  in  the  flame  of  a  blow-pipe,  two 
or  three  cm.  above  the  bulb ;  the  flask  is  then  filled  up  to  the  neck  with 
the  desired  medium ;  the  opening  is  plugged  with  cotton  and  sterilized  in 
an  autoclave.  After  sterilization  the  flask  is  hermetically  sealed  in  a 
blow-pipe  flame  at  the  point  of  constriction. 

Other  very  efficient  and  perhaps  more  practical  methods  are,  after  ster- 
ilization of  the  media  in  ordinary  flasks,  to  cut  off  the  cotton  plug  with  a 
hot  scissors,  singe  the  free  end  of  the  plug  in  a  flame,  and  cover  the  top 
■  of  the  tube  or  flask  with  thin  sterilized  tin  foil^  which  may  be  held  in 
place  by  a  small  rubber  band,  or  sealed  with  paraffin  ;  or,  seal  with  par- 
affin either  by  dipping  the  engaged  end  of  the  cotton  plug  in  paraffin 
previously  sterilized  at  150°  C,  and  replacing  it  while  hot  in  the  tube  or 
flask,  or  cover  the  free  end  of  the  cotton  plug  with  paraffin  which  melts  at 
a  temperature  not  lower  than  40°  C. 

Stored  media  should  always  be  kept  in  a  dark  place,  and  preferably  at 
a  low  temperature. 

The  preparation  and  use  of  artificial  culture  media  in  particular : 

As  the  exact  methods  employed  by  different  workers  in  bacteriology  in 
preparing  culture  media  used  for  species  differentiation,  are  so  seldom 
described,  and  as  the  majority  of  published  articles  dealing  with  descrip- 
tions of  new  species  make  little  or  no  mention  of  the  mode  of  preparation 
of  the  commonest,  and  therefore  the  most  important,  culture  media,  the 
Committee  have  deemed  it  necessary  to  draw  particular  attention  to  this 
fact  and  to  devise  a  standard  procedure  to  be  followed  in  the  preparation 

1  Tin  foil  may  be  sterilized  by  storing  sheets  of  the  desired  size  in  0.5  per  cent,  solution  of  car- 
bolic acid.  These  should  be  rinsed  in  sterilized  water,  or  passed  quickly  through  a  flame  immedi- 
ately before  use. 
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of  such  media  as  are  here  described,  when  used  for  species  description  and 
differentiation, 

I.  Nutrient  broth. 

One  part  of  finely  chopped,  fresh,  lean  meat  is  macerated  in  two  parts 
of  distilled  water  in  an  ice-chest  for  from  i8  to  24  hours,  stirring  the 
mixture  occasionally.  The  infusion  is  strained  while  cold  through  a  fine 
cloth,  and  to  the  clear  filtrate  i  per  cent,  of  pepton  and  0.5  of  sodium 
chlorid  are  added. ^  The  mixture  is  then  heated  over  a  water-bath  until 
all  the  added  ingredients  are  dissolved,  when  by  the  titration  method  (see 
p.  75)  a  sufficient  amount  of  normal  solution  of  sodium  hydroxid  is  added 
to  make  the  whole  solution  feebly  alkaline  (practically  neutral)  to  phe- 
nolphthalein. 

The  medium  is  then  heated  over  a  water-bath  for  30  minutes  and  boiled 
for  five  minutes  over  a  free  flame.  While  still  hot  it  is  filtered  either 
through  filter  paper,  or  through  a  fine  cloth  and  absorbent  cotton,  and  to 

the  filtrate  sufficient  ^  hydric  chlorid  is  added,  the  amount  being  de- 
termined by  the  titration  method,  to  give  the  medium  the  desired  reaction 
(-|-  1.5).  If  the  medium  is  perfectly  clear  it  is  now  distributed  in  tubes 
and  flasks  and  sterilized  (see  p.  76). 

Should  the  medium  prove  not  to  be  clear  after  filtration,  it  must  be 
cleared.  This  is  best  done  by  mixing  with  each  i  liter  of  the  medium, 
cooled  to  50°  —  60°  C,  the  whites  of  one  or  two  eggs  stirred  in  a  little  of 
the  medium,  and  boiling  vigorously.  The  hot  fluid  is  then  again  filtered 
and  when  clear  is  distributed  and  sterilized.^ 

The  use  of  nutrient  broth  for  species  dift'erentiation  : 

For  the  purpose  of  obtaining  a  more  uniform  description  of  the  charac- 
ters developed  by  bacterial  growth  in  nutrient  broth  in  test  tubes,  attention 
must  be  given  to  the  liquid  itself,  and  the  appearances  on  its  surface  and 
at  the  bottom  of  the  tube.^ 

The  special  appearances  to  which  attention  is  drawn  are  given  in  some 
detail  in  the  chart  or  analysis  table  accompanying  this  report,  and  the  effect 
upon  the  cultures  of  the  reaction  and  composition  of  the  medium,  and  the 
temperature  at  which  growth  develops  are  referred  to  elsewhere. 

Preparation  of  fermentation  broth  : 

Fermentation  broth  is  usually  prepared  in  the  same  manner  as  nutri- 
ent broth  except  that  i  per  cent,  of  sugar  is  added  either  at  the  time 
of  adding  the  pepton  or  to  the  completed  nutrient  broth.  It  is  impor- 
tant that  the  broth  to  which  the  sugar  is  to  be  added  should  be  free 

•  Theobald  Smith  states  that  if  pepton  is  added  before  a  preliminary  boiling  most  of  it  is  lost  for 
diphtheria  toxin  ;  he  therefore  recommends  that  the  clear  filtrate  obtained  by  straining  be  boiled  and 
filtered  and  that  the  solid  ingredients  be  added  and  dissolved  thereafter.  See  Trans.  Assoc.  of 
American  Physicians,  1896.    On  appearance  of  toxin  in  cultures  of  dijjhtheria. 

5  Nutrient  broth  may  be  made  in  considerable  quantity  and  kept  in  stock,  as  it  serves  as  a  basis  for 
other  nutrient  media.    (See  pp.  79-80.) 

'  See  Th.  Smith,  "  The  relative  value  of  cultures  in  liquid  and  solid  media  in  the  diagnosis  of  bac- 
teria."   Botanical  Gazette,  Vol.  XI,  No.  XI,  and  Medical  News,  1886,  Nov.  20,  p.  57. 
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from  sugar.   Ordinary  meat  broth  is  likely  to  contain  some  muscle  sugar.^ 
The  sugars  recommended  for  the  fermentation  test  are  glucose,  lactose, 
and  saccharose,  and  these  give  the  reaction  most  frequently  in  the  order 
named. 

Sterilization  of  media  containing  sugars  is  best  effected  in  streaming 
steam  at  ioo°  C.  on  each  of  three  consecutive  days,  for  the  reason  that 
changes  in  the  sugars  may  occur  at  the  higher  temperatures  obtained  in 
an  autoclave. 

For  the  purposes  of  this  test  a  tube  of  special  construction  is  required* 
which  is  commonly  known  as  the  "Fermentation  tube." 

This  is  essentially  a  tube  1.5  c.  m.  in  diameter 
bent  at  an  acute  angle,  closed  at  one  end  and  pro- 
vided with  a  bulb  at  the  other,  which  latter  should 
be  large  enough  to  receive  all  the  liquid  contained 
in  the  closed  branch,  should  gas  in  any  considera- 
ble quantity  form  and  collect  there.* 

This  tube  also  serves  a  most  important  end  in 
giving  information  as  to  the  aerobic  and  anaerobic 
growth  of  the  species  under  examination,  for  the 
connecting  tube,  being  constricted,  serves  to  prevent 
to  a  great  degree,  the  entrance  of  the  oxygen  of  the 
air  into  the  closed  branch,  and  the  free  oxygen^  in 
the  medium  is  driven  out  by  heat  during  the  process 
of  sterilization  ;  from  which  it  may  be  seen  that 
growth  in  the  bulb,  to  which  access  of  oxygen  is  al- 
lowed, is  aerobic,  while  growth  in  the  closed  branch, 
from  which  oxygen  is  excluded,  is  anaerobic. 

For  method  of  cleansing  the  fermentation  tube 
see  p.  64. 

For  the  study  of  fermentation  alone,  ordinary 
tubes  of  1.5  cm.  calibre  sealed  at  one  end  and  bent 
to  an  acute  angle  will  serve.  They  do  not  answer  so  well,  however,  for 
observations  upon  the  anaerobic  properties  of  bacteria,  the  connecting 
tube  being  too  broad. 

'  The  Journal  of  Experimental  Medicine,  Vol.  II,  No.  5,  p.  546,  recommends  the  following  simple 
method  of  preparing  dextrose-free  bouillon  :  "  Beef  infusion,  prepared  either  by  extracting  in  the 
cold  or  at  60  degrees  C,  is  inoculated  in  the  evening  with  a  rich  fluid  culture  of  some  acid-producing 
bacterium  (I  use  temporarily  B.  coli)  and  placed  in  the  thermostat.  Early  next  morning  the  infu- 
sion, covered  with  a  thin  layer  of  broth,  is  boiled,  filtered,  pepton  and  salt  added  and  the  neutraliza- 
tion and  sterilization  carried  on  as  usual.  Such  bouillon  when  tested  with  B.  coli  in  the  fermentation 
tube  will  no  longer  permit  any  anaerobic  growth.  The  closed  branch  remains  clear,  a  sign  that  carbo- 
hydrates are  absent."  Bouillon  prepared  in  this  way  does  not  contain  indol  or  nitrites.  Spronck's 
method  of  allowing  beef  to  decompose  for  several  days,  is  unreliable  because  bouillon  made  from  it 
frequently  contains  relatively  much  sugar  (Th.  Smith). 

2  See  Theobald  Smith,  Wilder  Quarter  Century  Book,  Ithaca,  1893,  P'  '^7- 

'  Made  by  Emil  Greiner,  146  William  street,  New  York  City. 

«  The  bubbles  which  collect  in  the  closed  branch  after  each  heating  during  sterilization,  should  be 
removed  by  tilting  the  tube  while  the  medium  is  still  very  hot,  otherwise  they  would  be  again 
absorbed  by  the  fluid. 
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2  and  3.   Gelatin  plates  and  tubes. 

Nutrient  gelatin  maybe  made  from  nutrient  broth  in  stock,  by  the  addi- 
tion to  the  broth  of  10  per  cent,  of  sheet  gelatin  and  neutralizing  by  the 
process  already  explained.    (See  p.  74.) 

When  prepared  in  this  way  it  is  advisable  as  a  routine  procedure  to  add 
the  whites  of  one  or  two  eggs  after  the  gelatin  has  been  melted  and  the 
required  alkali  added,  which  when  brought  to  a  hard  boil  coagulates 
firmly,  clears  the  medium,  and  allows  of  easy  and  rapid  filtration. 

The  other  procedure  recommended  is  similar  to  that  for  the  preparation 
of  nutrient  broth  (see  p.  77)  except  that  with  the  pepton  and  salt,  10  per 
cent,  of  sheet  gelatin  is  added. 

The  solid  ingredients  are  heated  in  the  meat  infusion  until  the  gelatin 
is  melted  and  the  pepton  dissolved,  and  the  medium  is  then  made  neutral, 
or  faintly  alkaline,  by  the  addition  of  a  sufficient  amount  of  normal  sodium 
hydroxid  solution,  the  quantity  being  determined  by  titrating  with 
phenolphthalein.  The  solution  is  then  heated  for  25  minutes  in  a  steam- 
or  water-bath,  boiled  for  5  minutes  over  a  free  flame,  cleared  by  filtration 
and  rendered  of  the  standard  reaction,  or  other  desired  reaction,  by  the 
addition  of  hydric  chlorid  in  normal  solution.  The  completed  medium 
is  then  distributed  in  sterilized  tubes  and  flasks  and  sterilized. 

Sterilization  of  gelatin  can  be  satisfactorily  effected  in  the  autoclave  by 
a  single  heating  for  15  minutes  at  110°  C,  or  even  at  115°  C.^ 

Cultural  characters  in  and  upon  nutrient  gelatin  : 

A  great  objection  to  gelatin  as  a  component  of  media  for  the  differen- 
tiation of  species  of  bacteria  lies  in  its  great  variability  in  reaction,  melt- 
ing point,  etc.,^  nevertheless,  nutrient  gelatin  is  indispensible  for  bacteri- 
ological work. 

From  what  can  be  learned  of  the  manufacture  of  gelatin,  the  produc- 
tion of  an  article  having  a  definite  melting  point  and  a  definite  reaction 
presents  peculiar  difficulties,  and  therefore  the  Committee  are  unable  to 
recommend  any  of  the  commercial  sheet  gelatins  they  have  used  as  being 
always  satisfactory. 

■All  that  can  be  recommended  at  present  is  that  an  acid-free  gelatin  be 
employed  which  in  a  10  per  cent,  solution  remains  solid  at  24°  C.  after 
being  subjected  to  the  required  sterilization. 

The  characters  to  be  recorded  which  develop  either  in  the  deep  and 
surface  colonies  on  gelatin  plates  or  from  "streaks"  and  "punctures"  in 
tube  cultures  are  referred  to  in  the  annexed  analysis  table. 

It  is  most  important  in  studying  growths  upon  nutrient  gelatin  that  the 
medium  should  be  of  uniform  consistency  throughout.  To  insure  this 
and  to  prevent  a  greater  density  of  the  medium  on  the  surface  layers 

1  See  Wyatt  Johnston,  Jour.  Am.  Pub.  Health  Assoc.,  Vol.  20,  Oct.  1895,  p.  482. 

2  For  a  discussion  and  record  of  experiments  upon  different  forms  of  gelatin,  see  Sedgwick  & 
Prescott,  Jour.  Am.  Pub.  Health  Assoc.,  Vol.  20,  Oct.  1895,  P-45°' 


So 


REPORT  OF  COMMITTEE. 


through  drying,  the  medium  in  tubes  should  be  preserved  as  suggested 
(see  p.  76)  or,  where  a  slight  surface  drying  has  occurred,  the  medium 
may  be  melted,  thoroughly  mixed  and  again  solidified  immediately  before 
using. 

Growths  in  tubes  (punctures)  present  very  different  appearances  in  surface 
dried  media  from  those  observed  in  media  freshly  prepared  ;  and  in  plates, 
either  rolled  or  poured,  it  may  often  be  observed  that  colonies  approaching 
the  surface  do  not  break  through  and  spread  upon  the  surface  when  the 
medium  is  in  any  way  dried.  To  prevent  the  medium  in  Petri  dishes  from 
drying,  several  dishes  may  be  placed  in  a  pile  and  weighted,  the  cotton 
plug  of  a  tube  culture  or  an  Esmarch  roll  tube  after  being  singed  in  a  flame 
may  be  sealed  with  paraffin,  or  covered  with  sterilized  paper,  rubber  tis- 
sue, or  tin  foil  and  bound  with  a  thread  or  rubber  band. 

4  and  5.  Agar  plates  and  tubes. 

Nutrient  agar,  like  nutrient  gelatin,  may  be  made  from  nutrient  broth 
already  prepared  and  kept  in  stock,  by  melting  in  the  broth  from  i  per 
cent,  to  2  per  cent,  of  thread  agar  and  changing  the  reaction  as  may  be 
necessary  after  titration.  With  regard  to  the  reaction  after  adding  and 
dissolving  the  agar,  it  may  be  found  unchanged  or  may  be  too  alkaline, 
agar  being  either  neutral  or  faintly  alkaline  in  reaction.  Agar  may  be 
melted  in  the  broth  in  the  autoclave  (115°  C.  for  20  minutes)  without  loss 
of  volume,  but  when  for  any  reason  the  autoclave  is  not  used  the  mixture 
should  be  heated  over  a  free  flame.  As  this  boiling  is  necessarily  some- 
what prolonged  there  will  be  a  considerable  loss  in  the  volume  of  the 
medium  and  consequent  concentration,  which  latter  may  be  avoided  by  the 
previous  addition  of  200 — 300  c.  c.  of  distilled  water  for  each  i  liter 
and  the  subsequent  adjustment  of  the  bulk  of  the  medium  before  neutral- 
izing by  further  evaporation  if  the  bulk  be  too  great  or  by  addition  of 
distilled  water  if  the  bulk  be  too  small. 

Nutrient  agar  may  also  be  prepared  according  to  the  procedure  recom- 
mended for  the  preparation  of  nutrient  broth  (see  p.  77),  with  the 
exception  that  from  i  per  cent,  to  2  per  cent,  of  thread  agar  is  added  with 
the  pepton  and  salt.  The  suggestions  noted  above  in  referring  to  the 
melting  of  agar  in  nutrient  broth  pertain  with  equal  force  here.  The  steps 
in  the  procedure  are  as  follows :  To  the  required  bulk  of  clear  meat 
infusion  add  i  per  cent,  of  pepton,  ^  per  cent,  of  sodium  chlorid,  and 
from  I  per  cent,  to  2  per  cent,  of  thread  agar ;  melt  and  dissolve  the 
ingredients  either  in  an  autoclave  or  over  a  free  flame,  in  which  latter  case 
additional  water  should  be  added  to  the  mixture.  The  medium  is  then 
brought  to  the  prescribed  volume,  and  rendered  neutral  or  faintly  alkaline 
and  steamed  in  a  steam  sterilizer  for  30  minutes.  The  original  bulk  is 
then  restored  by  the  addition  if  necessary  of  hot  distilled  water,  the  solu- 
tion filtered  through  filter  paper  or  through  cloth  and  absorbent  cotton, 
and  the  medium  is  then  brought  to  the  desired  degree  of  reaction 
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(standard  reaction  =  -f-  ^-S  P^i"  cent.)  by  the  addition  of  the  calculated 
amount  of  normal  solution  of  hydric  chloride,  after  titration  with  phenol- 
phthalein  as  an  indicator. 

The  clear  medium^  is  then  distributed  in  sterilized  flasks  and  tubes,  and 
sterilized  (see  p.  72). 

When  "  glycerin  agar  "  is  to  be  prepared,  6  per  cent,  by  volume  of  pure, 
redistilled  glycerin  is  added  and  thoroughly  mixed  with  the  hot  nutrient 
agar  just  previous  to  its  distribution  in  flasks  and  tubes,  after  which  it  is 
sterilized. 

Agar  tubes  should  be  freshly  melted  and  inclined  just  previous  to  use 
and  a  sufficiency  of  condensation  water  should  be  present,  unless  for  some 
special  purpose  dried  out  agar  is  desired. 

The  technical  difficulties  in  the  way  of  successful  "  plating"  in  agar  are 
considerable,  and  a  recital  of  the  experiences  of  the  Committee  in  this 
particular  may  not  be  out  of  place.  Plates  may  be  made  either  by  streak- 
ing the  surface  of  an  agar  film  cooled  in  a  Petri  dish,  or  by  making 
dilutions  in  the  usual  way  and  pouring  the  infected  medium  into  Petri 
dishes  or  by  forming  a  film  within  the  tube  (Esmarch  roil  tube).^  Streak 
plates  require  no  particular  directions  for  their  preparation.  Pour  plates 
and  roll  tubes  are  best  made  by  boiling  the  agar  in  the  tubes  in  a  water- 
bath  for  10  minutes  and  then  transferring  them  to  a  bath  of  42°  C.  for  10 
minutes.  The  inoculations  and  dilutions  should  then  be  made  rapidly 
and  the  medium  poured  into  Petri  dishes,  or  rolled  in  a  groove  made  in  a 
piece  of  ice,  or  in  a  stream  of  cool  water.  Some  practice  is  required  for 
making  serviceable  agar  roll  tubes,  but  the  method  is  practical.  To  pre- 
vent the  film  from  slipping  down,  the  tube  should  be  placed  in  a  slanting 
or  horizontalp  osition  for  12-18  hours,  to  permit  the  upper  thin  edge  of 
the  medium  to  dry  slightly  and  adhere  to  the  glass  ;  after  this  time  the 
tubes  may  be  placed  vertically. 

The  spreading  of  growth  in  the  condensation  of  water  in  agar  plates 
may  be  largely  prevented  by  allowing  the  excess  of  moisture  to  evaporate 
by  canting  the  covers  upon  the  dishes,  while  protected  by  a  bell-jar,  for 
10-15  minutes  before  putting  the  plates  in  the  incubator. 

6.  Potato  as  a  culture  mediu7n. 

In  spite  of  the  differences  in  the  reaction  and  composition  of  the  potato 
as  obtained  in  different  varieties,  or  from  various  sources  or  even  from  the 
same  source,  and  used  at  different  periods  of  the  year,  this  tuber  is  very 
valuable  as  a  culture  medium. 

Some  species  of  bacteria,  it  is  true,  grow  with  great  uniformity  on  potato 
from  whatever  source,  but  others  grow  so  differently  on  potatoes  of  dif- 
ferent composition  that  they  would  not  be  recognized  as  cultures  of  the 
same  organism. 

'  Should  the  medium  prove  not  to  be  clear,  it  must  be  cleared  with  the  white  of  egg  (see  p.  77). 
^Zeit.fur  Hyg.,  Bd.  I,  1886,  p.  293. 
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To  obtain  satisfactory  results  two  courses  are  open  ;  the  first,  and  the 
one  which  is  less  generally  useful,  is  to  employ  the  old  method  of  boiling 
and  sterilizing  the  whole  potato,  then  cut  the  tuber  in  half  and  inoculate 
one  portion  with  the  culture  under  examination  and  the  other  with  a  con- 
trol culture.^  This  method  may  well  be  employed  in  identifying  species 
resembling  the  "  B  "  typhosus. 

The  second  course,  which  is  generally  the  preferable  one,  is  to  correct 
the  reaction  of  the  potato,  which  will  often  be  found  to  be  acid.  Much, 
if  not  all,  of  the  acid  may  be  removed  from  the  prepared  potato  cubes'^  by 
prolonged  washing  (i 2  to  i8  hours)  in  cold  running  water.  A  quantity 
of  potatoes  obtained  at  one  time  from  the  same  source  and  prepared 
as  suggested  may  be  stored  in  mass,  as  proposed  by  Plaut.^  These  will 
generally  be  found  to  give  quite  uniform  growth  appearances.  Should  it 
be  desired  to  change  the  reaction  of  the  potato,  this  may  be  readily  done 
by  steaming  the  potato  cubes  in  a  measured  quantity  of  distilled  water  for 
half  an  hour,  testing  the  reaction  of  the  water  with  phenolphthalein  and 

adding  the  required  amount  of  —  sodium  hydroxid,  after  which  the  boil- 

ing  should  be  repeated  for  thirty  minutes,  and  the  potato  cubes  may  be 
then  put  into  tubes. 

Potatoes  are  preferably  sterilized  in  streaming  steam  for  30  minutes  on 
each  of  three  consecutive  days,  or  the  autoclave  may  be  used. 

7.  Milk  as  a  culture  medium. 

Milk  to  be  used  as  a  culture  medium  should  be  as  fresh  as  possible,  and 
should  be  heated  for  15  minutes  in  a  steam  sterilizer,  in  a  cotton  plugged 
flask,  then  placed  in  an  ice-box  over  night  to  allow  the  cream  to  rise  and 
the  suspended  matters  to  deposit.  The  milk  is  then  siphoned  off  into  a 
flask,  free  from  the  cream  and  deposit,  and  its  reaction  is  tested  to  phenol- 
phthalein, by  titration  (seep.  74)-  Should  the  milk  prove  to  be  less  than 
2  per  cent,  acid  to  this  indicator  it  may  be  at  once  filled  into  sterilized 
cotton  plugged  test  tubes  holding  about  20  c.  c.  each  and  sterilized  for 
20  minutes  on  each  of  three  (preferably  four)  consecutive  days  in  stream- 
ing steam.  Should  the  milk,  however,  prove  to  be  more  markedly  acid,  it 
should  be  rejected,  or  rendered  1.5  per  cent,  acid  to  phenolphthalein  by 

the  addition  of  -  sodium  hydroxid  ;  it  may  then  be  filled  into  tubes  and 
I 

sterilized  as  above  directed.  A  solution  of  litmus  may  be  added  to  milk 
just  previous  to  its  distribution  in  tubes,  in  sufficient  quantity  to  give  the 
milk  a  pale  blue  color.  The  presence  of  litmus  in  the  medium  facilitates 
greatly  the  determination  of  its  reaction. 

Professor  Conn  has  pointed  out  that  milk  is  difficult  to  sterilize,  and 

1  Germano  u.  Giorgio  Maurea.  Vergleichende  Untersuchungen  iiber  den  Typhusbacillus  und 
ahuliche  Bacillen.    Beitrage  z.  patliol.    Anatomie,  XII,  (1893).  S.494. 

2  Roux.    Annales  Inst.  Pasteur,  T.    1888,  p.  28.    Bolton.    Med.  News,  Vol.  i,  1887,  p.  318. 
•Cent.  f.  Bakt.  &  Parasit.    Bd.  HI,  pp.  100-127. 


REPORT  OF  COMMITTEE. 


83 


recommends  that  after  heating  on  each  of  four  consecutive  days  the  tubes 
be  kept  in  an  incubator  at  37.5°  C.  for  several  days  before  they  are  used 
for  culture  purposes.  This  full  procedure  is  recommended  when  practi- 
cable, although  the  Committee  do  not  consider  the  incubation  of  the  milk 
tubes  before  inoculation  to  be  indispensable.  One  or  more  of  the  unsowed 
milk  tubes  made  from  the  same  sample  should,  in  any  event,  be  kept  under 
the  same  conditions  as  the  tubes  containing  cultures  and  carefully  com- 
pared with  them  from  time  to  time,  as  without  such  control  errors  are 
likely  to  occur. 

The  changes  in  milk  produced  by  bacterial  growth  render  this  medium 
one  of  the  most  valuable  we  have  for  species  differentiation  and  identifica- 
tion, and  the  Committee  are  greatly  indebted  to  Professor  Conn  for  the 
tables  he  has  compiled  for  recording  these  various  changes,  and  which  are 
embodied  in  the  appended  analysis  table. 

The  formation  of  peptons  and  albumoses  in  milk  must  be  determined 
by  chemical  tests  and  of  these,  that  known  as  the  "biuret  reaction" 
seems  the  most  available.  This  reaction  is  obtained  by  rendering 
the  fluid  to  be  tested  distinctly  alkaline  with  an  excess  of  sodium  or 
potassium  hydroxid  in  solution  and  then  adding  cautiously  a  very  dilute 
solution  of  cupric  sulphate  when  a  fine,  more  or  less  deep  rose  color  is  pro- 
duced ;  by  adding  an  excess  of  cupric  sulphate  the  rose  color  is  changed 
to  violet.  This  reaction  is  common  to  both  peptons  and  albumoses,  and 
when,  as  is  probable  in  many  cases,  both  these  substances  are  present  it 
is  desirable  that  a  differentiation  between  them  should  be  made. 

The  several  albumoses  maybe  precipitated  by  reneutralizing  the  culture 
which  has  given  the  biuret  reaction,  making  it  faintly  acid  with  a  trace  of 
acetic  acid  and  adding  ammonium  sulphate  to  complete  saturation ;  the 
precipitated  albumoses  are  then  removed  by  filtration  ;  the  peptons,  how- 
ever, are  still  in  solution  and  their  presence  in  the  filtrate  may  be  deter- 
mined by  again  applying  the  biuret  test,  the  intensity  of  the  color  reac- 
tion giving  a  rough  indication  of  the  proportional  amount  of  albumoses 
removed  by  precipitation.^ 

8.  Blood  serum    as  a  culture  medium. 

Blood  of  the  beef  or  sheep,  collected  in  large,  wide  mouthed  jars 
(preferably  straight  sided  museum  jars  of  from  j4  gal.  to  i  gal.  capacity), 
previously  sterilized,  should  be  brought  to  rest  in  the  laboratory  as  soon 
as  practicable.  Just  after  coagulation  has  commenced,  usually  within 
20  minutes,  the  adhesions  betwen  the  coagulum  and  the  jar  are  to  be 
carefully  broken  up  with  a  sterilized  glass  rod  and  the  jars  are  then  placed 
in  an  ice-chest  for  24  hours  to  allow  the  serum  to  separate  from  the  clot. 
At  this  time  one  or  more  inches  of  a  straw  colored  to  reddish  serum  will 
be  found  upon  the  surface  which  may  be  readily  siphoned  off  into  steri- 

iSee  Gamgee's  Physiological  Chemistry,  Vol.  II,  p.  124,  et  seq.  or  other  treatises  on  tliis  subject. 
Koch,  Berlin  Klin.  Wochens,  1882,  No.  15. 
Koch,  Mittheil,  a.  d.  k.    Gesundheitsamte,  1884,  Bd.  II,  s.  48. 
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lized  cotton-plugged,  Erlenmeyer  flasks  of  about  200  c.  c.  capacity,  or 
into  "  preserve  jars  "  or  other  convenient  vessels  which  may  be  tightly 
sealed.  These  vessels  containing  serum  may  be  cotton  plugged  and 
returned  to  the  refrigerator  for  24-48  hours  to  allow  of  a  further  depo- 
sition of  the  coloring  matters,  or  the  serum  may  be  preserved^  by  adding 
to  it  a  little  more  than  i  per  cent,  of  chloroform  and  sealing  the  flasks 
tightly;  or  the  serum  maybe  distributed  in  tubes  and  small  flasks  and 
sterilized  by  heat. 

Blood  serum  may  be  sterilized  and  remain  fluid,  or  may  be  rendered 
solid  by  the  degree  of  heat  used  in  sterilizing. 

For  the  sterilization'^  of  fluid  serum  it  is  requisite  that  it  be  exposed  to 
a  temperature  of  from  62°  C.  to  66°  C.  for  one  hour  on  each  of  six  con- 
secutive days.  The  best  apparatus  for  obtaining  and  maintaining  this 
temperature  (about  65°  C.)  is  a  capacious  and  well-regulated  incubator, 
into  which  the  tubes  and  flasks  containing  serum  are  to  be  put  each  day 
and  in  which  they  are  to  be  left  for  the  prescribed  time  after  having  been 
warmed  to  the  desired  temperature. 

Serum  may  be  solidified'  and  still  remain  translucent  at  a  temperature 
of  76°  C,  but  when  heated  to  a  higher  degree,  a  more  definite  coagulation 
takes  place  and  the  medium  becomes  opaque.  Care  must  be  taken  in 
coagulating  blood  serum  at  the  higher  temperatures  to  run  the  tempera- 
ture up  slowly  and  not  to  heat  above  90°  C.  until  the  serum  has  firmly 
coagulated,  for,  unless  these  precautions  are  taken,  ebullition  is  likely  to 
occur  which  will  lead  to  the  formation  of  bubbles  and  an  unevenness  of 
the  surface  upon  which  growth  is  to  be  obtained  and  studied.  Serum 
may  be  solidified  at  the  temperatures  mentioned  in  an  incubator,  water 
oven,  or  hot  air  sterilizer,  and  when  coagulated  firmly  (90°  C.)  the  tubes 
and  their  contents  may  on  the  following  day  be  sterilized  in  streaming 
steam  at  100°  C.  without  danger  of  the  subsequent  formation  of  bub- 
bles. 

Serum  preserved  with  chloroform  may  be  freed  from  the  deposit  which 
forms  by  filtration  and  then  being  filled  into  sterilized  culture  (test)  tubes, 
is  to  be  sterilized  by  exactly  the  same  methods  as  are  employed  in  sterilizing 
fresh  serum.  The  chloroform,  being  volatile,  tends  to  disappear  at  ordi- 
nary temperatures,  but  is  quickly  and  surely  driven  ofiE  at  the  temperatures 
used  in  sterilizing. 

Serum  may  be  efficiently  sterilized  by  passing  it  through  a  Pasteur  or 
Berkefeld  filter,  under  pressure.  When  so  treated  the  fluid  is  very  clear 
and  light  colored. 

A  very  important  modification  of  blood  serum  as  a  culture  medium  for 

>  M.  Kirchner,  Zeits  f.  Hyg.    Bd.  VIII,  p.  465. 

*  Very  practical  points  in  tlie  sterilization  of  blood  serum  may  be  found  in  Hueppe's  Bakterien 
forschung,  i8gi,5th  Auflage,  p.  215,  etc. 

8  Tubes  containing  serum  to  be  solidified  should  always  be  placed  obliquely,  so  that  the  medium 
will  present  an  extended  surface  for  growth. 
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bacteria  has  been  suggested  by  Loeffler.^  This  consists  of  the  addition 
of  one  part  of  a  i  per  cent,  glucose  broth  to  three  parts  of  the  fluid  se- 
rum. This  mixture,  known  as  "  Loeffler's  blood  serum,"  forms  a  very 
important  addition  to  our  culture  media,  and  is  to  be  sterilized  in  the 
same  manner  as  blood  serum,  being  serviceable  either  as  a  fluid  or  solid 
medium. 

Serum  obtained  from  the  serous  cavities  of  the  body,  whether  occurring 
with  or  without  inflammation,  may  be  used  in  the  same  manner  as  serum 
obtained  directly  from  blood.  These  effusions,  being  obtained  from  the 
human  body,  are  believed  to  be  more  efficient  for  the  cultivation  of 
certain  pathogenic  species  than  are  sera  from  blood  of  the  lower  animals. 
By  suitable  precautions  they  may  often  be  obtained  absolutely  sterile,  thus 
avoiding  the  necessity  of  subsequent  sterilization,  and  their  manner  of  use 
corresponds  exactly  to  that  of  serum. 

Some  of  the  advantages  to  be  obtained  from  the  use  of  serum  and 
exudates  are  that  they  offer  a  better  medium  for  the  growth  of  many  bac- 
teria than  do  the  media  compounded  from  meat  or  vegetable  extracts  ;  a 
number  of  species  do  not  grow  upon  or  in  them  at  all,  and  further,  certain 
species  possess  the  power  of  liquefying  coagulated  serum,  all  of  which 
facts  may  prove  of  value  in  the  work  of  identification  and  differentiation, 

B.  Biochemical  features. 
I.   Temperature  Relations. 

The  main  points  to  be  determined  in  studying  the  relations  of  the  bac- 
teria to  temperature  are  three  : 

I.  The  extreme  limits  within  which  development  occurs. 
II.  The  most  favorable  temperature  for  development. 
III.  The  thermal  death  point  for  the  bacteria  without  spores  and  for  the 
spores  also  when  they  are  present. 

The  determination  of  all  these  points  is  important  and  should,  when 
possible,  be  made.  For  determining  the  extreme  limits  within  which 
development  may  occur  and  the  most  favorable  temperature  for  develop- 
ment, a  number  of  incubators  set  at  different  temperatures  are  required, 
and  as  in  a  small  laboratory  such  an  amount  of  apparatus  is  not  usually 
to  be  had,  the  Committee  have  deemed  it  wiser  to  require  that  only  the 
comparative  activity  of  growth  at  18°  to  22°  C.  and  at  36°  to  38°  C.  must 
be  studied,  this  information  to  be  coupled  with  such  other  facts  as  maybe 
learned  during  the  study  of  the  organism  bearing  on  this  point. 

The  determination  of  the  thermal  death  point  is  of  such  importance 
that  it  cannot  be  dispensed  with. 

In  determining  the  thermal  death  point  the  facts  required  to  be  known 
are  i,  the  time  of  exposure  to  heat ;       the  presence  or  absence  of 

'See  Loeffler,  Mittheil  Kaiserlichen  Gesundeihcitsamtc,  Bd.  II,  1884,  p.  461. 
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moisture  ;  3,  the  presence  or  absence  of  spores  ;  4,  the  age  of  the  culture  ; 
5,  the  composition  and  reaction  of  the  medium  in  which  its  resistance  is 
tested  ;  6,  the  amount  of  the  culture  used  for  the  tests,  and  7,  the  character 
of  the  containing  vessel. 

The  temperature  required  to  destroy  the  species  under  consideration  is 
to  be  determined  within  2°  C,  thus,  if  samples  are  exposed  to  tempera- 
tures of  5o°-52°-54°-56°-58°-6o°  C,  and  it  is  found  that  development 
in  a  suitable  medium  occurs  after  exposure  to  56°  C,  but  not  after 
exposure  to  58°  and  60°  C,  the  thermal  death  point  is  to  be  given  as  58°  C, 
although  further  study  might  show  that  it  was  somewhat  less  than  this. 

It  is  necessary  to  limit  the  time  of  exposure  in  order  that  all  organisms 
may  be  subjected  to  the  same  conditions,  and  to  this  end  10  minutes  would 
seem  from  experience,  to  be  the  most  suitable  period  to  select. 

In  determining  the  thermal  death  point  cultures  should  always  be  moist. 
The  experiments  of  Koch  and  Wolfhiigel  have  shown  that  in  a  desiccated 
condition  and  subjected  to  dry  heat,  bacteria  show  a  much  greater  resist- 
ance to  high  temperatures  than  when  moist. 

The  presence  or  absence  of  spores  may  often  be  determined  by  the 
observation  of  stained  specimens,  but  this  method  of  study  alone  is  some- 
times insufficient,  as  is  evidenced  by  the  fact  that  B.  erythrosporus,  and 
possibly  also  other  species,  contain  spores  which  are  obscured  rather  than 
made  evident  by  any  dye  having  a  reddish  tinge.  For  this  determination 
specimens  of  the  culture  should  be  observed  unstained,  and  stained  with  dyes 
of  various  hues  as  well  as  subjected  to  a  temperature  of  80°  C.  for  ten 
minutes.    (See  p.  69). 

In  old  cultures  the  power  of  resistance  of  many  or  all  of  the  cells  may 
be  somewhat  diminished.  To  avoid  errors  arising  from  this  possible  loss 
of  resistance,  it  is  recommended  that  the  cultures  to  be  tested  be  grown 
for  forty-eight  hours  in  standard  nutrient  broth,  and  when  possible  at 
36°-38°  C.  Three  loopfuls^  of  this  culture,  when  thoroughly  mixed  by 
agitating,  are  to  be  transferred  to  tubes  containing  10  c.  c.  of  fresh  broth 
for  the  purposes  of  the  experiment. 

Using  a  measured  quantity  of  standard  nutrient  broth  to  heat  the 
culture  in  would  seem  to  best  serve  for  this  determination,  as  its  reaction 
has  been  pretty  accurately  determined  and  it  is  known  to  be  a  fluid  which 
is  favorable  to  the  development  of  the  culture.  Placing  the  measured 
quantity  of  the  culture  in  a  known  quantity  of  the  broth  defines  the  degree 
of  dilution,  and  after  exposure  to  a  given  degree  of  heat  for  10  minutes, 
no  transference  to  other  culture  media  is  required,  but  the  tube,  just  as  it 

1  Uniformity  in  the  size  of  the  loop  employed  is  of  some  importance,  and  may  be  obtained  by  fol- 
lowing the  directions  here  given  :  Take  a  piece  of  No.  27  platinum  wire  times  the  length  desired 
for  the  loop  and  bend  it  through  the  middle  over  a  bit  of  No.  10  wire.  The  ends  are  now  twisted 
throughout  their  full  length  and  the  "loop"  thus  formed  is  fastened  into  a  glass  rod  to  serve  as  a 
handle.  In  measuring  out  a  loopful  of  culture  it  is  important  to  observe  that  the  loop  holds  all  the 
fluid  it  can  ;  that  is,  that  it  forms  a  biconvex  body  and  is  not  simply  a  film  covering  the  space  within 
the  loop. 
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has  been  experimented  with,  may  be  placed  under  conditions  favorable 
for  the  development  of  any  of  the  organisms  which  may  have  survived. 

The  culture  (test)  tubes  used  in  these  determinations  should  be  of  thin 
glass  and  uniform  in  size,  approximately  16  mm.  in  diameter. 

A  number  of  accurate  procedures  have  been  used  to  define  the  thermal 
death  point  of  bacteria,^  but  that  which  from  its  simplicity  and  the  em- 
ployment only  of  ordinary  laboratory  apparatus  particularly  recommends 
itself,  is  as  follows  : 

Heat  a  capacious  water-bath  to  the  desired  temperature,  and  place  in 
the  water  in  immediate  contact  with  the  thermometers,  the  several  tubes 
containing  10  c.  c.  of  standard  nutrient  broth.  After  15  minutes'  ex- 
posure to  this  temperature,  /.  e.,  when  the  broth  in  the  tubes  has  attained 
the  temperature  of  the  bath  as  indicated  by  the  thermometers,  the  broth 
is  to  be  inoculated  with  three  loopfuls  of  the  culture  to  be  experimented 
with,  by  simply  removing  the  cotton  plugs,  not  removing  the  tubes  from 
the  bath,^  and  after  exposure  to  such  temperature  for  10  minutes  the  tubes 
are  removed  and  placed  at  once  in  a  vessel  of  cold  (ice)  water  to  cool  them 
rapidly  and  prevent  further  action  of  the  heat  upon  the  bacteria  after  the 
expiration  of  the  specified  time  of  exposure.  These  tubes  when  cooled 
are  ready  for  incubation,  and  should  be  placed  at  a  temperature  favorable 
for  the  development  of  the  species  experimented  with  ;  and  to  allow  for  the 
recovery  of  such  cells  as  have  been  injured  but  not  killed  by  exposure  to 
these  temperatures,  all  incubated  tubes  should  be  kept  under  observation 
for  not  less  than  seven  days. 

2.  Relation  to  free  oxygen. 

Although  the  study  of  obligatory  anaerobes  is  steadily  assuming  a 
greater  importance,  the  Committee  feel  that  the  subject  of  anaerobic 
culture  cannot  properly  be  fully  considered  here ;  yet,  as  the  relation  of 
growth  to  free  oxygen  divides  bacterial  species  into  two  great  classes  with 
perhaps  more  sharpness  than  any  other  of  the  distinguishing  tests,  it  is 
important  that  this  test  should  always  be  applied  in  the  determination  of 
characters  for  species  differentiation  and  identification. 

In  plate  cultures,  the  study  of  growth  under  a  "  mica  plate>"  as  sug- 
gested by  Koch  may  be  recommended,  while  for  tube  cultures  the  more 
intricate  methods  of  study  are  to  some  extent  supplanted  by  carefully 
observing  growth  in  the  "fermentation  tube"  (see  p.  78).  Growth  indi- 
cated by  cloudiness  in  the  bulb  only,  is  to  be  found  among  obligatory 
aerobes ;  in  the  closed  branch  only,  among  obligatory  anaerobes,  while 
growth  occurring  in  both  arms  of  the  tubes  indicates  the  faculty  of 
growth  either  in  the  presence  or  absence  of  oxygen  (facultative  anae- 
robes). 

'  Sternberg.  Proceedings  of  Bacteriological  Congress,  Journal  ot  the  American  Public  Health 
Association,  etc. 

'  It  is  important  that  the  culture  should  be  placed  in  the  broth  and  not  left  upon  the  side  of  the 
tube  where  it  may  dry.    The  culture  may  be  mixed  with  tlie  broth  by  slightly  agitating  the  tubes. 
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3.  Relation  of  growth  to  acidity  and  alkalinity  of  media. 

Numerous  investigations  have  shown  that  varying  relations  exist 
between  the  reaction  of  media  and  the  development  of  different  species 
of  bacteria,  but  owing  to  the  lack  of  uniform  and  accurate  methods  it  is 
difficult  to  compare  many  of  the  results  obtained  by  different  observers 
one  with  the  other. 

Nevertheless,  while  it  has  been  shown  that  most  species  grow  best  in 
nutrient  media  rendered  faintly  alkaline  to  litmus,  a  sufficient  number  of 
exceptions  to  the  rule  have  been  found,  to  prove  that  a  study  of  the  rela- 
tion of  growth  to  the  reaction  of  the  medium  is  an  important  auxiliary  in 
species  differentiation. 

In  the  vast  majority  of  descriptions,  no  mention  whatever  is  made  of 
this  matter,  and  probably  no  attention  has  been  given  to  it.  For  this 
study  all  that  is  necessary  is  to  add  to  tubes  containing  equal  quantities 
of  any  of  the  standard  nutrient  media  a  calculated  amount  of  standard 
solution  of  hydric  chlorid  or  of  sodium  hydroxid,  to  obtain  the  desired 
reaction. 

The  evidence  is  still  too  meager  to  warrant  the  recommendation  of  the 
uniform  use  of  any  one  kind  of  medium  for  this  purpose,  but  in  view  of 
the  valuable  characteristics  that  may  be  obtained  it  is  recommended  that 
a  record  be  made  of  cultures  upon  at  least  one  medium  reacting  -|-  3  per 
cent.,  -|-  1.5  per  cent.,  neutral,  and  —  1.5  per  cent,  to  phenolphthalein 
(see  p.  75). 

4.  Action  upon  gelatin  and  agar. 

The  liquefaction  of  gelatin,  which  often  produces  such  characteristic 
appearances  in  plate  and  tube  cultures,  seems  to  be  brought  about  by  the 
action  of  some  enzyme  or  ferment  produced  by  the  bacteria. 

The  nature  of  the  ferment  is  perhaps  not  as  important  to  the  bacteri- 
ologist as  a  proper  interpretation  of  the  effects  produced,  and  it  may 
seem  not  inappropriate  here  to  give  a  few  points  indicating  the  informa- 
tion which  may  be  obtained  from  an  intelligent  examination  of  the  growths 
appearing  on  plates  and  in  tubes. 

Deep  CQlonies  in  gelatin  :  » 

Colonies  developed  from  a  single  bacterium  entirely  surrounded  by  the 
medium  appear  at  first  as  minute  spots,  which  increase  gradually  in  size 
and  have  a  high  index  of  refraction. 

At  this  time  they  are  usually  circular  (spherical)  and  sharply  defined, 
and  refract  light  differently  from  the  medium  and  frequently  they  appear 
to  have  a  definite  texture,  either  coarsely  or  finely  granular.  In  plates 
crowded  with  colonies  an  arrest  of  growth  may  be  observed  and  for  this 
reason  only  colonies  which  are  isolated  are  to  be  used  for  the  study  of 
development. 

The  spread  of  colonies  occurs  as  might  be  supposed  in  the  direction  of 
least  resistance,  so  that  if  growth  be  equally  vigorous  throughout,  deep 
colonies  in  solid  media  should  be  spherical.    Other  forms  of  colonies  are 
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often  observed,  however,  due  to  greater  activity  of  certain  parts  of  the 
growth,  perhaps  to  different  consistence  in  parts  of  the  medium,  or  to  the 
development  of  minute  gas  bubbles  which  split  the  medium,  and  permit 
the  spread  of  the  growth  along  the  surfaces  of  the  fissure. 

If  the  growth  be  near  the  surface  and  break  through  upon  it,  the  appear- 
ances presented  are  often  quite  characteristic. 

Surface  colonies  on  gelatin  : 

Colonies  wholly  upon  the  surface  present  at  times  certain  differences 
from  those  growing  up  from  the  deeper  layers  of  medium,  especially  in 
the  liquefying  and  chromogenic  species.  Color  is  usually  produced  only 
in  the  presence  of  oxygen,  but  may  be  developed  only  in  the  absence  of 
oxygen  as  in  the  case  of  the  Spirillum  rubrum. 

Liquefaction  of  the  medium  often  gives  rise  to  appearances  which 
viewed  under  low  powers  of  the  microscope,  are  very  characteristic  ;  and 
the  edge  and  texture  of  such  growths  are  to  be  particularly  observed. 

Colonies  developed  from  the  under  surface  of  the  gelatin,  between  the 
medium  and  the  plate  or  dish,  are  usually  in  the  case  of  aerobic  species 
quite  pale  and  thin  though  they  may  be  spread  over  a  considerable  area. 
Facultative  anaerobes  do  not  show  the  same  characteristic  appearance. 

Deep  colonies  in  agar  : 

Deep  colonies  in  a  nutrient  agar  plate  seldom  show  as  marked  or  char- 
acteristic appearances  as  those  in  gelatin. 

This  medium  never  undergoes  the  change  in  consistence  that  occurs  in 
gelatin,  and  is  much  firmer,  thus  preventing  a  characteristic  development. 

Surface  colonies  on  agar  : 

Upon  the  surface  of  agar,  however,  growth  is  much  more  apt  to  spread 
than  it  is  upon  gelatin  on  account  of  the  condensation  water  which  col- 
lects when  the  medium  solidifies.  A  moderate  amount  of  moisture  allows 
of  a  natural  spreading  of  the  growth  and  occasionally  of  the  development 
of  very  characteristic  colonies. 

Colonies  in  gelatin  punctures  : 

Growths  obtained  in  punctures  in 
nutrient  gelatin  are  so  various  and  in 
many  ways  so  characteristic  that  they 
should  be  accurately  recorded. 

As  our  media  hold  but  a  small  quan- 
tity of  free  oxygen,  aerobic  growth  oc- 
curs mostly  on  the  surface,  anaerobic 
growth  entirely  beneath  the  surface,  and 
facultative  anaerobes  develop  propor- 
tionately along  the  line  of  puncture,  in 
the  surface  as  well  as  in  the  deeper  lay- 
ers of  the  medium. 

The  growth  of  species  which  liquefy 
the  gelatin  is  especially  noteworthy,  and 


its  ^ 

-fin  3 

'■-T  ' 

1 

go 


REPORT  OF  COMMITTEE. 


as  types  of  this  growth  and  liquefaction  the  following  may  be  noted : 
viz.,  transverse  liquefaction  may  be  surface  (Fig.  i),  or  deep  (Fig.  2), 
or  may  extend  throughout  the  length  of  the  puncture  producing  a  "  stock- 
ing "  or  "glove  finger"  shaped  liquefaction  (Fig.  3).  Liquefaction  com- 
mencing on  the  surface  may  extend  downwards  in  a  "funnel  shape" 
(Fig.  4),  or  when  advancing  more  rapidly  just  beneath  the  surface  may 
give  rise  to  a  "  tulip  "  or  "  turnip  "  shaped  fluidification  (Fig.  5),  and  as 
liquefaction  occurs  there  may  occur  a  rapid  evaporation  of  the  water  of 
the  liquefied  medium  and  the  formation  of  an  air  buble  as  shown  in  Fig.  6. 

5.  Action  upon  proteids,  mi  Ik  and  serum. 
[See  Chart]. 

6.  Action  upon  carbohydrates. 

Careful  studies  of  the  chemical  action  of  bacteria  upon  the  media  in 
which  they  grow  show  that  fermentation  and  gas  production,  in  the  presence 
of  fermentable  compounds,  is  perhaps  the  rule  rather  than  the  exception. 

The  compounds  which  lend  themselves  most  readily  to  gas  production 
and  fermentation  are  the  various  forms  of  carbohydrates,  and  of  these 
dextrose,  lactose,  and  saccharose  are  the  most  useful  for  experimentation. 

For  the  bacteriologist  the  simplest  test  of  the  occurrence  of  fermenta- 
tion is  the  presence  of  a  gas  ;  and  although  gas  may  show  itself  in  solid 
media  as  imprisoned  bubbles  or  as  clefts  formed  by  the  escaping  gas,  yet 
this  gives  no  accurate  information  as  to  the  amount  or  kind  of  gas  formed 
by  different  species,  under  different  conditions  of  growth  and  with  differ- 
ent sugars.  Here  it  is  that  the  greatest  value  of  the  "  fermentation  tube  " 
is  shown,  for  the  amount  of  gas  formed  can  be  readily  recorded  at  stated 
times  by  a  mark  upon  the  closed  branch  or  accurately  measured  with  a 
millimeter  scale  ;  while  the  kind  of  gas  may  be  determined  by  compara- 
tively simple  chemical  tests. 

For  purposes  of  comparison  it  is  important  that  the  fermentation  tubes 
used  for  all  these  determinations  should  be  uniform  in  size,  the  amount 
of  gas  being,  under  these  conditions,  expressed  in  mm.^ 

Experience  thus  far  shows  that  bacteria  which  are  capable  of  produc- 
ing fermentation,  usually  act  upon  two  of  the  three  sugars  mentioned,  and 
rarely  upon  but  one  or  upon  all  three  ;  and  there  seems  to  be  no  method 
except  by  the  direct  experiment  to  determine  which  two  of  the  sugars  will 
be  acted  upon  by  them.  For  this  reason  it  is  important  that  all  species 
should  be  tested  for  their  action  upon  each  of  these  three  carbohydrates.* 

A  difficulty  met  with  in  the  use  of  meat  or  meat  extracts  as  the  nutrient 
basis  of  fermentation  broth  is  the  presence  of  muscle  sugar,  a  compound 

'  In  cases  where  the  closed  branches  of  fermentation  tubes  are  uniform  in  calibre  but  vary  in 
length,  the  amount  of  gas  formed  should  be  expressed  in  terms  of  the  tube  length,  in  percentages. 
'  For  preparation  of  fermentation  broths,  see  p.  77. 
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which  chemically  and  in  its  fermentative  reactions  to  the  bacteria,  seems 
to  be  identical  with  dextrose.  When  experimenting  with  dextrose  the 
presence  of  muscle  sugar  is  of  no  account,  but  in  experiments  with  lactose 
or  saccharose  it  is  most  important  that  this  compound  should  be  elimi- 
nated. To  this  end  all  broths  should  be  tested  when  first  made  by  inocu- 
lating a  few  fermentation  tubes  containing  samples  of  it  with  well-known 
active  gas-forming  species  and  when  gas  is  absent  muscle  sugar  can  not 
be  present  in  the  proportion  of  more  than  .03  per  cent,  which,  according 
to  Dr.  Theobald  Smith,  is  an  amount  which  need  not  be  taken  into  con- 
sideration. 

The  dextrose-free  broth  of  Smith  has  already  been  described  (p. 78). 
To  this  the  sugar  should  be  added. 

To  inoculate  any  species,  whether  aerobic  or  anaerobic,  in  broth  con- 
tained in  a  fermentation  tube,  it  is  necessary  only  to  float  a  little  of  the 
culture  in  the  fluid  in  the  bulb.  It  is  not  necessary,  nor  is  it  desirable  to 
carry  the  needle  down  to  the  connecting  tube  or  into  the  closed  branch, 
lest  a  certain  amount  of  oxygen  should  be  carried  into  the  closed  branch 
and  thus  vitiate  part  of  the  results  it  is  desirable  to  obtain.  In  case  of 
gas  formation,  at  regular  intervals,  preferably  at  the  end  of  every  twenty- 
four  hours  for  several  days,  the  level  of  the  fluid  in  the  closed  branch  is 
marked  upon  the  tube  or  measured  with  a  millimeter  scale,  and  the 
results  recorded  in  percentages  of  the  length  of  the  closed  branch  ;  thus 
if  I  cm.  of  gas  has  formed  in  a  closed  branch  10  cm.  in  length  10  per 
cent,  of  gas  is  said  to  have  formed.  This  is  sufficiently  accurate  as  only 
comparative  values  are  considered. 

The  gases  which  are  most  commonly  and  abundantly  formed  in  the 
fermentation  of  sugars  are  carbonic  acid  and  hydrogen,  and  valuable 
information  is  afforded  by  determining  their  relative  proportion  in  the 
column  of  gas. 

To  test  the  amount  of  CO^  present  a  two  per  cent,  solution  of  sodium 
hydroxid  is  employed.  The  bulb  is  completely  filled  with  this  solution, 
the  thumb  placed  over  the  mouth  of  the  bulb,  and  the  fluid  is  run  back 
and  forth  through  the  length  of  the  tube  six  or  eight  times  and  the  gas 
remaining  again  returned  to  the  upper  end  of  the  closed  branch.  The 
thumb  is  now  removed  and  the  amount  of  gas  remaining  is  measured  in 
millimeters, — the  difference  between  this  and  the  former  measurement 
shows  in  m.  m.  the  amount  of  COg  absorbed  by  the  alkali.  The  remain- 
ing gas  may  now  be  transferred  to  the  bulb  and  exploded  in  a  flame. 

A  practical  method  of  recording  the  results  of  the  gas  tests  will  be  best 
understood  by  referring  to  the  chart  at  the  end  of  this  report.  It  is  to 
be  remembered  that  only  the  relative  amount  of  gases  formed  is  requisite 
for  species  determination,  and  that  absolute  determinations  have  not 
been  sought  for.' 

>  For  methods  of  making  analyses  of  gases  formed  during  fermentation,  reference  must  be  made  to 
text-books  on  gas  analysis,  e.g.,  Hempel's  Gas  Analysis  translated  by  Dennis,  MacMillan  &  Co., 
1892. 
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7.  Action  upon  nitrates. 

Among  the  principal  changes  produced  in  organic  compounds  by 
bacteria  is  their  action  upon  nitrogenous  substances.  Of  some  diagnostic 
value  is  the  determination  of  the  capacity  of  certain  bacteria  to  reduce 
nitrates  to  nitrites  and  ammonia.  For  this  test  a  special  medium,  nitrate 
broth, ^  is  required.  Nitrites  and  ammonia  are  commonly  found  in 
the  air  and  are  readily  taken  up  in  solution  by  watery  fluids,  so  that  in 
testing  for  the  presence  of  these  substances  it  is  requisite  that  a  control 
tube  containing  nitrate  medium  which  has  not  been  inoculated,  but  which 
has  been  kept  under  exactly  the  same  conditions  as  the  inoculated  tube, 
should  also  be  tested  for  the  presence  of  these  compounds. 

The  inoculated  tubes  together  with  a  sufificient  number  of  uninoculated 
control  tubes  should  be  incubated  at  20°  C.  for  seven  days  and  then 
submitted  to  the  following  tests  for  nitrites : 

Prepare  two  test  solutions  : 

I.  Naphthylamin      ,       .        .        .        .        .        .      o.i  g.^ 

Distilled  water     .......    20.0  c.  c. 

Boil  until  the  naphthylamin  is  dissolved,  then  cool,  filter,  and  add  the 
clear  filtrate  to  hydric  acetate  dilute  (i  to  16  of  water)  150  c.  c. 

II.  Sulphanilic  acid    .......  0.5 

Hydric  acetate  dilute  150.0  c.  c. 

These  clear  solutions  are  best  kept  separate  in  glass  bottles  with 
closely  fitting  glass  stoppers,  and  mixed  in  equal  parts  just  before  use. 

About  3  c.  c.  of  the  culture  or  of  the  medium  in  the  control  tubes  are 
poured  into  a  perfectly  clean  test-tube,  and  to  this  is  added  gradually 
about  2  c.  c.  of  the  test  solutions  previously  mixed  in  equal  parts.  The 
development  of  a  red  color  indicates  the  presence  of  nitrites,  the  amount 
of  nitrites  being  in  direct  proportion  to  the  intensity  of  the  color,  there-* 
fore  a  pinkish  or  reddish  color  of  about  the  same  intensity  developed  in 
both  the  culture  and  uninoculated  medium  would  indicate  that  a  small 
amount  of  nitrites  was  present,  either  having  been  present  in  some  of  the 
ingredients  used  in  making  the  medium  or  absorbed  from  the  air  ;  while 
a  deeper  shade  of  color  in  the  culture  would  show  the  development  of 
nitrites  from  the  reduction  of  the  nitrates  in  the  medium.  The  formation 
of  the  color  showing  the  presence  of  nitrites  is  sometimes  delayed,  but 
may  be  hastened  by  heat. 

When  this  test  shows  the  presence  of  nitrites,  one  half  of  the  remaining 
culture  or  control  fluid  is  to  be  tested  with  Nessler's  solution*  for  the 
presence  of  ammonia,  for  the  purpose  of  determining  the  extent  to  which 
reduction  has  occurred.  The  presence  of  ammonia  is  shown  by  the 
immediate  development  of  a  yellow  color  or  precipitate  on  the  addition  of 
a  few  drops  of  the  test  solution. 

'  Pepton,  gm.  i,  potassium  nitrate  o-2,  water  c.  c.  looo. 

i>See  Centralblatt  fiir  Bakt  &  Parasit.    Bd.  XVI,  1S94,  p.  945. 

'  For  the  preparation  of  Nessler's  solution  reference  must  be  made  to  some  text-book  on  chem- 
istry. 
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When  these  tests  are  positive  our  inquiry  as  to  whether  or  not  the 
nitrates  have  been  reduced  is  answered,  but  when  negative,  one  of  two 
conditions  may  be  present,  either  the  nitrates  may  have  remained 
unchanged  or  may  have  been  reduced  to  free  nitrogen. 

It  is  therefore  necessary  to  determine  .whether  nitrates  are  present  or 
not,  and  for  this  purpose  the  phenolsulphonic  acid  and  sodium  hydroxid 
test  is  recommended,'  showing  the  presence  of  nitrates  by  the  production 
of  a  yellow  color. 

8.  Production  of  indol. 

Among  the  products  formed  by  bacteria  growing  in  media  containing 
proteids  is  indol,^  a  substance  which  may  be  easily  detected  by  tests, 
and  which  has  largely  been  employed  for  species  differentiation. 

The  culture  fluid  usually  recommended  for  this  test  is  the  pepton  and 
salt  broth  (Dunham's  solution).  It  has,  however,  been  shown  by  Theo- 
bald Smith  (Journal  of  Experimental  Medicine,  Vol.  ii,  p.  543),  and  by 
Peckham  (Ibid,  vol.  ii,  p.  554)  that  the  best  results  in  determining  the 
capacity  of  bacteria  for  the  production  of  indol  are  not  obtained  by  the 
use  of  Dunham's  solution.  It  is  important  that  carbohydrates  should 
not  be  present  in  the  culture  fluid,  as  these  inhibit  the  production  of 
indol.  Theobald  Smith  recommends  the  dextrose-free  bouillon  whose 
composition  has  already  been  given  (p.  78).  This  gives  good  results,  as 
does  also  the  medium  recommended  by  Peckham,  for  the  composition  of 
which  the  reader  is  referred  to  the  article  already  cited.  The  reagents 
used  in  making  the  test  are  0.0 1  per  cent,  solution  of  sodium  (or  potas- 
sium) nitrite,  and  chemically  pure  sulphuric  acid.  The  date  at  which 
the  largest  amount  of  indol  is  present  in  the  culture  varies  in  different 
cases.  The  proportion  in  which  the  reagents  are  to  be  added  in  order 
to  obtain  the  most  intense  color  varies  also  in  different  cases,  so  that 
exact  rules  cannot  be  laid  down  as  to  either  of  these  points.  For  further 
details  the  reader  may  consult  the  papers  of  Smith  and  of  Peckham. 

9.  Productioti  of  acid  and  alkali. 

The  production  of  acid  in  culture  media  is  of  very  wide  occurrence 
among  the  bacteria  and  may  be  found  under  all  circumstances,  or  be 
restricted  to  growth  occurring  only  under  certain  conditions. 

As  pointed  out  by  Theobald  Smith,  much  information  on  this  point 
may  be  obtained  from  an  examination  of  growths  in  sugar  broths'  in  fer- 
mentation tubes,  it  appearing  that  acid  formation  is  largely  wanting  in 
those  which  grow  only  in  the  bulb,  /.      obligatory  aerobes,  while  among 

'  Vide  Fuller.  Differentiation  of  the  Bacillus  of  Typhoid  Fever.  Boston  Medical  and  Surgical 
Journal,  September  i,  1892. 

2  Indol  is  not  infrequently  present  in  pepton  and  errors  from  such  a  source  must  be  guarded 
against. 

^  In  preparing  these  sugar  broths  it  is  important  that  dextrose-free  bouillon  be  made  as  already 
described  (page  7?)  and  the  desired  sugar  (usually  glucose  or  lactose  or  saccharose)  be  added  to  this 
— without  this  precaution  serious  errors  may  be  made  in  interpreting  the  results. 
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those  species  which  grow  in  both  the  bulb  and  the  closed  branch,  e. 
facultative  anaerobes,  the  fluid  in  the  closed  branch  is  usually,  perhaps 
always  acid  while  that  in  the  bulb,  /.  e.,  exposed  to  the  air,  may  prove  to 
be  either  acid  or  alkaline.  Anaerobes  are  usually  active  acid  producers, 
especially  in  the  presence  of  carbohydrates. 

For  the  differentiation  of  species,  therefore,  the  production  of  acid 
quantitatively  with  reference  to  any  given  carbohydrate,  and  qualitatively 
with  reference  to  different  carbohydrates,  becomes  of  considerable  import- 
ance. Qualitative  tests  may  be  made  from  day  to  day  by  withdrawing  a 
drop  of  the  fluid  from  both  the  closed  branch  and  bulb  of  the  fermenta- 
tion tubes  and  testing  their  reaction  to  litmus  paper,  but  this  method 
is  inexact,  and  to  that  extent  unsatisfactory.  A  more  satisfactory  qual- 
itative study  may  be  made  by  cultivating  the  species  under  consider- 
ation in  standard  solid  media  to  which  have  been  added  one  per  cent,  of 
glucose,  saccharose,  or  lactose,  and  a  sufficient  quantity  of  litmus  solu- 
tion to  produce  a  blue  tinge.  If  acid  is  produced  as  a  result  of  the 
action  of  the  bacteria  upon  the  sugar  the  colonies  assume  a  pale  pink 
color  and  there  may  be  also  a  reddening  of  the  surrounding  medium. 
Tests  should  be  made  with  the  three  sugars  mentioned. 

For  testing  quantitatively  the  acid  or  alkali  formed  a  measured  quantity 
(say  5  c.  c.)  of  the  culture  fluid  from  both  the  closed  branch  and  bulb 
should  be  titrated  with  a  1-20  normal  sodium  hydroxid  solution  or  a  1-20 
normal  hydric  chlorid  solution  as  may  be  required.  A  sample  of  the 
uninoculated  broth  must  also  be  titrated  to  afford  a  basis  for  the  compu 
tation  of  the  changes  induced. 

ID.  Pignient  formation. 

The  development  of  color  in  a  colony  or  in  the  medium  immediately 
surrounding  the  growth  is  one  of  the  most  obvious  characters  of  many 
species  of  bacteria  and  is  important  as  a  means  of  species  differentiation. 
Pigment  may  develop  differently  according  to  the  composition  of  the 
medium,  its  acidity  or  alkalinity,  as  the  growth  is  or  is  not  exposed  to  the 
action  of  oxygen,  the  temperature  at  which  growth  occurs,  and  the  period 
of  its  development. 

To  make  this  character  an  available  one,  therefore,  in  work  upon 
species  it  is  necessary : 

1.  That  the  composition  and  reaction  of  all  media  be  accurately 
recorded  in  or  upon  which  color  develops. 

2.  That  it  be  noted  whether  pigment  is  formed  in  the  surface  or  deeper 
parts  of  the  growth  or  medium,  or  in  both. 

3.  That  the  temperature  be  given  to  which  the  culture  forming  pig- 
ment has  been  exposed  and  the  period  at  which  the  pigment  forms,  and, 

4.  That  such  a  description  of  the  color  produced  be  afforded  as  to 
render  it  recognizable  to  workers  in  other  laboratories  who  may  not  have 
seen  the  culture  in  question. 
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To  fulfill  these  requirements,  it  is  suggested  that  the  media  here 
recommended  as  standard  be  employed,  and  that  the  composition  and 
reaction  of  other  media  which  may  be  used  be  accurately  recorded,  all 
reactions  being  referred  to  the  neutral  point  of  phenolphthalein  ;  that 
both  surface  growths  and  deep  punctures  be  employed ;  that  growths  at 
i8°-2o°  C.  and  at  36°-38°  C.  be  studied ;  and  that  the  color  produced  be 
recorded  according  to  some  color  scheme  which  will  serve  all  workers  as 
a  basis  for  identification.  Such  a  scheme  of  colors  has  been  devised  by 
Dr.  Shuttleworth,  and  is  here  appended.^  For  the  proper  use  of  these 
plates  reference  must  be  had  to  Shuttleworth's  original  article  "  On  the 
Nomenclature  of  Colors  for  Bacteriologists,"  published  in  the  Journal  of 
American  Public  Health  Association,  p.  403. 

Characters  depending  upon  the  disposition  of  light,  etc. — (Shuttle- 
worth): 

Transparent. 

Vitreous  ;  transparent  and  colorless. 

Oleaginous  ;  transparent  and  yellow  ;  olive  to  linseed  oil  colored. 
Resinous  ;  transparent  and  brown  ;  varnish  or  rosin  colored. 
Translucent. 

Parafiinous  ;  translucent  and  white  ;  porcelaneous. 

Opalescent  translucent,  grayish-white  by  reflected  light,  smoky  brown 
by  transmitted  light. 

Nacreous  ;  translucent ;  grayish  white  with  pearly  lustre. 
Sebaceous;  translucent;  yellowish  or  grayish  white  ;  tallowy. 
Butyrous  ;  translucent  and  yellow. 
Ceraceous  ;  translucent  and  wax  colored. 
Opaque. 

Cretaceous  ;  opaque  and  white  ;  chalky. 

Dull ;  without  lustre. 

Glossy ;  shining. 

Fluorescent. 

Iridescent. 

1 1 .  Development  of  odor. 

As  no  method  of  analyzing  or  recording  odors  has  been  devised  or 
seems  probable,  accuracy  of  record  of  odors  produced  is  impossible.  The 
odors  developed  by  many  species  of  bacteria,  however,  are  peculiarly  char- 
acteristic, and  although  some  defy  description,  quite  a  number  may  be 
more  or  less  accurately  likened  to  odors  evolved  by  well-known  organized 
material  under  various  conditions,  or  with  specific  odors  of  sundry  chemi- 
cal compounds.  The  fact  that  certain  species  develop  odor  in  all  media 
or  only  in  media  of  certain  composition,  or  fail  to  develop  any  odor  at  all, 
is  important,  and  should  be  accurately  ascertained  and  recorded. 

1  On  account  of  the  cost  of  reproduction  this  color  scheme  had  to  be  omitted  from  the  printed 
report. 
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c.  Pathogenesis. 

It  may  properly  be  questioned  whether  the  very  obscure  and  variable 
reactions  on  the  part  of  the  living  organism  towards  bacteria  and  their 
products  ought  strictly  to  be  included  in  any  scheme  of  exact  tests  for 
species  differentiation.  Again,  it  is  a  matter  of  common  knowledge  that 
of  all  features,  the  pathogenic  properties  of  at  least  many  forms  of  bacteria 
are  those  which  are  capable  of  the  greatest  amount  of  variation,  and  this 
fact  also  is  against  the  employment  of  the  test  of  inoculation  for  determin- 
ing the  affinities  of  any  bacteria  under  consideration.  But,  granting  all 
this,  it  has  further  to  be  acknowledged  that  up  to  the  present  time  a  main 
object  of  bacteriologic  study  has  been  in  the  direction  of  determining  the 
relationships  of  bacteria  and  their  products  towards  man  and  the  higher 
animals,  or  of  studying  the  relationship  of  bacteria  towards  organized 
products. 

Hence,  a  study  of  the  pathogenic  properties  of  bacteria  assumes  a 
peculiar  importance,  and  the  Committee  feel  it  necessary  to  recommend 
the  adoption  of  the  test  of  pathogenesis  as  a  routine  procedure  in  the 
determination  of  the  characters  of  all  so  called  species  of  bacteria. 

The  necessary  procedure  is  much  simplified  by  the  fact  that  while  many 
forms  grow  at  the  temperature  of  the  blood  of  warm-blooded  animals,  a 
large  number  of  others  will  not  grow  at  so  high  a  temperature.  The 
products  of  these  latter  species,  however,  may  possess  toxic  properties ; 
and,  as  throwing  light  upon  this  point,  inoculations  of  older  cultures  should 
be  made  in  some  animal.  Therefore, 

1.  Where  a  given  form  grows  only  at  or  below  18°  to  20°  C.  inoculation 
should  be  made,  into  the  dorsal  lymph-sac  of  a  frog,  of  about  i  per  cent, 
of  the  body  weight  of  the  frog  of  a  liquid  culture  seven  days  old. 

2.  Where  a  given  species  grows  at  35°  C.  or  upwards  an  inoculation 
should  be  made  into  the  peritoneal  cavity  of  the  most  susceptible  (in  gen- 
eral) of  warm-blooded  animals,  /.  the  mouse,  either  the  white  or  the 
ordinary  house  mouse ;  the  amount  to  be  inoculated  should  be  about  t 
per  cent,  of  the  body  weight  of  the  mouse,  of  a  48-hour  standard  broth  cul- 
ture, or  a  broth  or  watery  suspension^  of  one  platinum  loop  (see  p.  86)  from 
solid  cultures.  When  such  intraperitoneal  injection  fails  it  is  unlikely  that 
other  methods  of  inoculation  will  be  successful  in  causing  the  death  of 
the  mouse. 

If  the  inoculations  of  the  frog  and  the  mouse  both  prove  negative  the 
Committee  think  it  unnecessary  to  insist  upon  any  further  tests  upon 
pathogenesis,  as  being  requisite  for  work  in  species  differentiation,  as 
strongly  pronounced  pathogenic  properties  if  present  would  most  likely 
have  shown  themselves  from  the  previous  inoculations. 

If,  on  the  other  hand,  the  mouse  succumbs  to  the  inoculation,  there 
should  be  appended  either  to  the  original  description  or  forming  the  sub- 
ject of  a  separate  research,  the  results  of  inoculation  of  the  species  under 

'  One  loopful  in  5  c.  c.  of  liquid. 
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consideration  into  other  animals,  more  especially  into  the  rabbit  and  the 
guinea  pig.  The  methods  of  inoculation  are  given  in  text-books  on  bac- 
teriology. The  ordinary  hypodermic  syringe  will  answer  for  inoculations. 
It  should  be  kept  in  a  2  per  cent,  solution  of  carbolic  acid  and  thoroughly 
washed  out  five  or  six  times  with  sterilized  water,  broth,  or  other  indifferent 
fluid,  just  before  use. 

It  is  not  advisable  to  employ  for  subsequent  experimentation  animals 
which  have  survived  inoculation,  as  but  little  is  known  of  the  influence 
which  a  previous  inoculation  may  have  upon  the  susceptibility  of  the  ani- 
mal to  the  same  or  to  other  species  of  bacteria. 

After  inoculation  the  animal  should  for  some  days  be  kept  under  observ- 
ation, all  signs  of  disorder  should  be  noted,  and  in  the  case  of  larger  ani- 
mals the  rectal  temperature  recorded  at  least  twice  in  each  twenty-four 
hours.  When  the  animal  has  appeared  to  have  survived  the  inoculation 
it  should  be  kept  under  observation  for  not  less  than  a  month. 

If  the  animal  dies,  a  most  careful  autopsy  should  be  made  as  soon 
as  possible  after  death ;  the  site  of  subcutaneous  inoculation  should 
be  opened  up  and  cultures,  always  in  duplicate,  should  be  made  from  here 
as  well  as  from  the  peritoneal  and  pleural  cavities,  the  spleen,  liver,  kidney, 
lung,  and  heart's  blood.  The  autopsy  should  be  made  under  the  strictest 
antiseptic  precautions  and  the  surface  of  each  viscus  should  be  seared 
with  a  red-hot  spatula  or  other  metal  before  obtaining  the  material  from 
which  the  cultures  are  to  be  made.  Tissue  from  the  site  of  the  inocula- 
tion and  from  the  viscera  mentioned  should  be  subjected  to  microscopic 
examination  to  determine  histological  changes  or  the  presence  of  bacteria, 
and  in  every  instance  a  number  of  so-called  "  tissue  smears  "  on  the  cover- 
glass  should  be  examined.  The  procedure  for  determining  the  kind  and 
number  of  bacteria  present  is  by  the  plate  method,  and  although  no  single 
medium  can  be  said  to  be  sufficient  for  these  determinations,  the  one 
which  generally  best  answers  the  purpose  is  nutrient  glycerin  agar.  It  is 
important  to  distinguish  between  actual  infection  and  intoxication  result- 
ing from  the  injection  of  the  products  of  bacterial  growth  along  with  the 
bacteria.  This  distinction  is  not  always  easily  made  but  where  large  doses 
are  required  to  produce  symptoms  or  to  cause  death,  there  should  be  a  strong 
suspicion  of  pure  intoxication  and  especial  attention  should  be  given  both 
to  the  distribution  of  the  bacteria  in  the  animal  body  and  to  evidences 
of  multiplication  of  the  bacteria  in  the  system. 

While  fully  alive  to  the  importance  which  attaches  to  the  toxicity  of  the 
products  of  species,  which  are  not  directly  infectious  and  pathogenic  the 
Committee  feel  that  they  should  not  demand  as  necessary  tests,  the  possi- 
ble toxic  products  derived  from  the  bacteria  or  from  the  media  in  which 
they  are  grown,  apart  from  the  presence  of  the  living  bacteria. 

For  a  fuller  discussion  of  Pathogenesis  see  Welch,  "What  shall  be  the 
mode  of  procedure  in  determining  the  pathogenesis  of  bacteria  found  in 
water?"    Proceedings  Bacteriological  Convention  Loc.  Cit.  p.  502. 
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OPTIONAL  TESTS  OF  GENERAL  USEFULNESS. 

It  is  difficult  to  know  how  much  or  how  little  to  say  in  reference  to  the 
tests  which  have  been  brought  together  under  this  heading.  It  must  be 
fully  understood  that  as  the  morphological  characters  of  these  minute 
organisms  offer  such  an  insufficiency  of  characters  on  which  to  base  a  dif- 
ferentiation of  species  that  every  biological  character,  whether  positive  or 
negative,  is  of  aid  in  this  regard,  and  it  is  far  from  the  wish  of  the  Com- 
mittee to  limit  the  amount  of  careful  study  which  may  be  applied  to  bac- 
terial forms ;  but  on  the  other  hand  they  believe  that  they  can  best  per- 
form the  work  which  they  have  been  asked  to  do,  by  making  clear  to  those 
engaged  in  the  study  and  differentiation  of  species  of  bacteria  the  abso- 
lute need  of  recording  the  results  of  at  least  a  certain  minimum  number 
of  features  in  connection  with  each  form. 

Among  the  tests  classed  as  optional  (see  p.  6i)  there  are  some  to  which 
fuller  attention  may  be  drawn  and  which  perhaps  in  the  near  future,  when 
more  fully  understood,  may  be  regarded  as  tests  of  primary  importance. 

I.  MORPHOLOGICAL. 

3.  Permanejue  of  morphological  chai-acters. 

Experimentally  it  is  not  a  difficult  matter  to  vary  the  properties  of  certain 
species  of  bacteria  to  such  an  extent,  that  were  we  given  the  modified  form 
witfiout  information  as  to  the  previous  treatment  it  had  been  subjected  to, 
it  would  be  an  easy  matter  to  believe  that  we  were  dealing  with  a  species- 
different  from  the  parent  organism.  How  then  are  we  to  be  assured  that 
many  of  the  closely  allied  forms  which  are  encountered  in  the  bacterial 
study  of  water,  air,  soil,  etc.,  and  in  the  bodies  of  diseased  patients,  are 
truly  distinct  species  1 

It  must  be  confessed  that  at  the  present  time  it  is  impossible  to  give 
anything  like  a  complete  answer  to  this  question ;  nevertheless,  in  a 
certain  number  of  cases  it  would  seem  that  continued  growth,  under  what 
may  perhaps  be  termed  more  normal  conditions,  does  lead  forms  which 
appeared  to  be  distinct,  to  approximate  more  closely  to  each  other  and  to 
a  common  type. 

This  is  especially  noticeable  in  the  so-called  experimental  varieties  ; 
forms  which  by  modification  of  temperature  or  environment  have  departed 
widely  from  the  original,  tend  when  grown  upon  ordinary  media  and  under 
ordinary  laboratory  conditions,  to  revert,  sooner  or  later,  to  the  character- 
istics of  the  original  laboratory  form. 

This  being  so,  it  would  seem  that  important  information  may  be  gained 
as  to  the  relationship  of  any  form  by  successive  growths  upon  the  ordi- 
nary standard  media  for  not  less  than  a  year,  control  and  parallel  growths 
of  the  form  or  forms  to  which  it  appears  to  be  allied  being  carried  on 
at  the  same  time  and  on  the  same  media;  and  it  may  further  be  recom- 
mended that  all  who  describe  new  species  be  urged  to  publish  a  second 
description  after  a  period  of  12  months  has  elapsed,  in  the  same  journal 
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in  which  their  first  communication  appeared,  this  second  description  to 
state  accurately  how  far  the  forms  have  become  modified  by  continued 
growth  on  the  standard  media.  It  is  important  that  a  uniform  method  of 
treating  the  cultures  during  this  period  be  observed  and  to  this  end  the 
following  is  recommended  : 

Obtain  approximately  the  maximum  growth  on  standard  nutrient  agar 
(see  p.  80)  at  36°-38°  C.  (or  at  i8°-2o°  C.)  and  then  place  in  a  refriger- 
ator at  about  i2°-i5°  C.  Resowings  should  be  made  every  4  or  6  weeks.^ 

4.  Photographic  reproductions  of  isolated  bacteria. 

Inasmuch  as  it  is  not  always  possible  to  procure  the  publication  of  pho- 
tographs, the  Committee  have  not  classed  this  as  one  of  the  requisites  in 
describing  species,  yet,  when  possible,  photographs  of  the  isolated  bac- 
teria, grown  under  definite  conditions,  should  be  published,  care  being 
taken  that  the  exact  magnification  is  given.  In  any  event  such  photo- 
graphs should  always  be  taken  from  which  "  blue  prints  "  could  be  made. 

What  is  said  here  with  regard  to  reproducing  photographically  the  iso- 
lated bacteria  is  equally  true  with  reference  to  photographing  characteristic 
growths  on  plates  (surface  and  deep  colonies)  and  in  tubes.  It  goes  without 
saying  that  photographs  are  far  more  trustworthy  records  than  drawings. 

II.  PHYSIOLOGICAL. 

a.  Cultural  characteristics. 
3.  Synthesised  media. 

The  variation  in  chemical  composition  of  many  of  the  ingredients 
employed  in  preparing  nutrient  media,  more  especially  in  the  organic 
compounds,  will  necessarily  lead  to  a  diversity  in  description  which  may 
occasion  confusion. 

Synthesised  media,  /.  e.,  media  prepared  from  compounds  of  exact 
chemical  composition,  have  been  largely  experimented  with,  but  thus  far 
with  unsatisfactory  results. 

No  such  medium  has  been  devised  on  which  even  the  majority  of 
bacteria  will  grow  satisfactorily  and  on  most  of  the  synthesised  media 
recommended  there  is  a  loss  of  characteristic  features  such  as  pigment 
formation,  etc.'' 

A  practically  useful  synthesised  medium  is  a  great  desideratum  in  the 
interest  of  scientific  accuracy  in  dif¥erentiating  species. 

b.  Biochemical  features. 
I.   Temperature  of  groiuth. 

Among  the  necessary  tests  are  included  the  activity  of  growth  at  only 
two  temperature  ranges  and  the  determination  of  the  thermal  death  point 

'See  Adami — "How  is  variability  in  bacteria  to  be  regarded  ? "  Proceedings  Bacteriological 
Convention,  Loc.  Cii.  p.  415. 

2  See  MacKenzie — "  What  new  methods  can  be  suggested  for  the  separation  of  bacteria  into 
groups  and  for  the  identification  of  species  ?  "    Proc.  Convent.  Loc.  Cit.,  p.  419. 


lOO 


RE  PGR  7  OF  COMMITTEE. 


(see  p.  85)  but  for  the  accurate  determination  of  temperature  relationship 
a  study  should  also  be  made  of  the  minimum  and  maximum  temperatures 
at  which  growth  can  occur  and  the  temperature  at  which  growth  is  most 
prolific,  e.,  the  optimum  growth  temperature.  It  may  be  stated  that  the 
apparatus  absolutely  required  for  these  determinations  is  comparatively 
moderate,  as  much  information  may  be  gained  by  the  use  of  a  few  water- 
baths,  fitted  with  thermostats  and  a  moderately  good  refrigerator. 

4.  Chemistry  of  bacterial  pigments. 
Very  little  has  yet  been  accomplished  in  this  branch  of  bacteriology. 
It  would  seem,  however,  from  what  has  been  learned  that  fuller  studies  of 
the  reaction  of  the  pigments  produced  and  of  their  solubility,  together 
with  spectroscopic  observations  upon  them,  might  afford  valuable  informa- 
tion as  to  the  relation  existing  between  various  forms. 

c.  Pathogenesis. 

The  tests  of  pathogenesis  which  are  included  among  the  necessary  tests 
the  Committee  consider  far  from  complete,  and  would  here  briefly  urge 
that  these  tests  be  conducted  upon  more  than  one  animal  of  a  given 
species,  and  upon  animals  of  different  species  ;  that  whenever  inoculation 
leads  to  the  production  of  definite  lesions,  a  careful  study  be  made  of  the 
local  and  general  changes  produced  in  the  system  ;  and  that  where  a  form 
is  found  to  be  pathogenic,  further  researches  be  made  as  to  the  immunity 
producing  properties  of  the  organism  and  its  products. 

Lastly,  the  researches  of  the  past  few  years  have  shown  an  importance 
in  determining  and  isolating  the  toxic  substances,  not  only  free  from 
cultures  of  pathogenic,  but  also  from  those  of  non-pathogenic,  species. 

A  study  of  toxic  substances  and  their  properties  would  seem  to  promise 
information  of  so  much  value  not  only  with  regard  to  the  nature  of  disease, 
but  also  as  to  the  evolution  of  pathogenic  bacteria,  that  it  is  strongly 
recommended  that  account  be  taken  and  studies  be  made  of  the  toxic 
substances  of  bacterial  origin. 

The  studies  in  recent  years  of  Pfeiffer,  Gruber,  Widal,  and  others  upon 
the  specific  properties  of  the  blood  serum  and  other  humors  of  animals 
and  human  beings  during  the  period  of  infection  or  that  of  acquired  im- 
munity, have  demonstrated  that  these  properties  may  be  of  great  value  in 
the  diagnosis  of  disease  and  in  the  differentiation  of  bacterial  species. 
The  Committee  would  urge  that  use  be  made  of  these  properties  of 
immune  sera  for  the  differentiation  of  bacterial  species,  wherever  they  are 
available,  but  in  the  present  state  of  the  subjects  and  within  the  limits  of 
this  report  it  is  not  deemed  necessary  to  give  directions  as  to  the  requisite 
procedures  or  to  discuss  their  precise  value.  Information  upon  these 
points  is  readily  accessible  in  the  special  journals  and  works  relating  to 
bacteriology.^ 

1  Consult  especially  Pfeiffer,  Zeitschrift  fiir  Hygiene  11.  Infections  Krankheiten,  Bd.  XVII,  XVIII 
XIX  XX  Pfeiffer  and  KoUe,  Ibid,  Bd.  XXI.  Gruber,  Arcliiv  fiir  Hygiene,  Bd.  XX.  Miinchener 
Med  Wochensclirift,  1896,  p.  206,  and  1897,  Apr.  27  and  May  4.  Widal  and  Sicard,  .Annales  de  1' 
Institut  Pasteur,  1S97,  and  Fliigge  Die  Mikroognaismen,  3te  Auflage,  Leipzig,  1896. 
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No  

Date  

Morphological  examination  of  agar  culture  grown  days  at  i8°-20°C. ;  ditto  grovrn  days  at  36°-38°C. 

"  ■'  gelatin  culture  grown   days  at  i8°-2o°C. 

•'  broth  "    "         "  ;  ditto  grown  days  at  36°-38°C. 

Micrococcus,  single,  irregularly  grouped  ;  diplococcus;  streptococcus;  tetracoccus  ;  sarcina. 
Bacillus,  single;  in  chains;  in  filaments. 
Spirillum,  comma;  spiral. 

^/Zi-,  in  terms  of  blood  cell    j    ;  breadth  7..    Average  length  ,j„    Extreme  lengths  from  ij_Xo  ,j. 

Stain,  with  standard  watery  dyes  easily  or  with  difficulty,  uniformly  or  irregularly. 

by  Gram's  method  decolorizes  or  does  not  decolorize. 
Capsule,  none  observed  or  may  be  easily  observed  or  may  be  demonstrated  and  stained  by  Ziel's,  Gram's,  or  Welch's  method. 

conditions  under  which  it  is  most  likely  to  be  present  are   Broad  or  narrow. 

demonstrable  or  not  demonstrable  in  serum,  milk,  or  surface  agar  cultures. 
Spores,  none  observed  or  do  form  within  ....  hours  at  ....  '^C.  on  standard   ;  are  located  centrally,  or  on  the 

end;  do  or  do  not  give  rise  to  enlargement  of  bacterial  cell,  causing  Clostridium  or  drum-stick  forms;   germinate  within  ....  hours 

at  ....  'C.    Stain  by  Moeller's  or  Abbott's  method;  are  killed  at  ioo°(;.  within   minutes;  withstand  ioo°C.  for   minutes. 

Germination  inhibited  by  this  latter  exposure  for  days.    Germination  observed  or  not  observed. 

Vacuoles,  none  observed  or  are  observed  on  standard  

Crystals,  none  observed  or  are  observed  on  standard  ;  dissolved  by  chloroform  or  ether. 

j1/o/;'//Vj/,  not  observed  (or  brownian  movement)  or  is  observed;  sluggish  or  active,  rotary  or  direct,  most  pronounced  in  cultures  obtained 

from  ,  grown  for  ....  hours  at   ....^C     Flagella  stain  by  Loefiier's,  Van  Eiiiengemi's,  or  Bunge's 

method;  originate  from  one  or  both  ends,  or  irregularly  from  the  periphery;  single  or  in  tufts  (monotrichal,  lophotrichal,  amphitri- 
chal,  or  peritrichal). 

Pleomorphisni,  not  observed  or  is  observed  on  standard  at  °C.,  or  on  media  reacting  per  cent,  acid  or  per 

cent,  alkaline  when  grown  at  °C.  for  days. 

Growth  at  i8°-20°C.  is  more  abundant  or  less  abundant  than  that  at  36°-3S°C. 

Thermal  death  point  "C;  time  of  exposure  minutes.    Permanence  of  moiphological  characters   

Optimum  temperature  °C.   

Optimum  reaction  of  media  from  per  cent,  to  percent   Growth  limits,  maximum   °C;  minimum  ^C. 


Gelatin  plate. 

Size. 
Shape. 
Margin. 
Texture. 
Color. 
Growth  under  mica 
plate  present  or 
ab.sent. 


Agar  plate. 

Size. 
Shape. 
Margin. 
Texture. 
Color. 
Growth  under  mica 
plate. 


Deep  Colonies. 


Gelatin  tube. 

I'uncture. 
De])th. 
Form. 

Consistence. 

Surface  growth. 

Deep  growth. 
Streak. 

Size  and  shape. 

Margin. 

Surface  relief. 

Light  transmission. 

Light  reflection. 

Color. 

Lustre. 
Change  in  medium. 

Color. 

Consistence. 
Odor. 


Aga  r  tube. 

Streak. 

Extent  and  shape. 

Margin. 

Surface  relief. 

Light  transmission. 

Light  reflection. 

Color. 

Lustre. 
Change  in  medium. 


Surface  Colonies. 


Sketch  of  Germ  and  Colony. 


Gelatin  and  Agar. 
Tube  Cultures. 


Body  of  Liquid. 

Remains  clear  after  days  at  "C. 

Growth  appears  near  surface  in  hours  at  "C. 

"      forms  deposit  in  liours  at  °C. 

deposit  IS  granular  or  fiocculent  and  disseminated  through  the  fluid. 

Is  opalescent  or  turbid  in  hours  at  °C. 

Clears  on  standing  after  hours. 

On  shaking  forms  masses  which  may  be  fine,  granular,  or  fiocculent. 


In  hours  at  °C. 

Different  color  at  ^C. 

Color  uniform  throughout. 

"     differs  in  surface  and  deeper  layers. 

"     modified  by  shaking. 
Colors  in  medium  reacting  per  cent  acid. 

"    "  "   per  cent,  alkaline. 


Surface  of  Liquid. 

Pellicle,  does  or  does  not  form. 

thickness  in  hours  at  °C. 

color  in  hours  at  ^C. 

consistence  in  hours  at  °C. 

structure  when  fully  formed  after  days. 

Deposit,  forms  in  hours  at  °C. 

amount  in  days  at  °C. 

color  in  days  at  °C. 

character,  whether  compact  or  fiocculent. 

on  agitating  appears  granular,  flaky,  or  viscid. 
Odor  does  or  does  not  develop. 

Reaction  of  culture  at  end  of  i  day  days 

 days  ,  days  ,21  days  .  . 


No  visible  change  va.  days  at   °C.    Reaction  in    days.    Does  or  does  not  curdle  on  boiling. 

Does  not  curdle  in  days  at  i6°-i8°C.  Does  curdle  in  days  at  i6°-i8°C. 

"    .        "    "    36°-38°C.  "    36°-j8°C. 

Reaction   Reaction  when  curd  forms  per  cent  

Does  or  does  not  curdle  on  boiling.  in  14  days  per  cent  ,  m  21  days  per  cent 

Color  is  or  is  not  developed.  Color  is  or  is  not  developed. 

Gas  is  or  is  not  developed.  Curd,  hard  or  soft,  in  one  mass  or  in  small  fragments. 

Digestion,  becomes  gradually  transparent  without  forming  curds.  fragmented  by  gas  bubbles  or  smooth. 

Transparency  complete  or  incomplete  in  days  at  "C.  changed  or  unchanged  on  boiling. 

Reaction  after  change  has  occurred.  Whey,  separated  from  curd  or  not. 

Effect  of  boiling  after  change  has  occurred.  amount,  transparent  or  turbid. 

Odor  is  or  is  not  developed.  Digestion.    Curd  remains  unchanged  or  is  dissolved. 

Solution  is  rapid  or  slow. 

complete  or  incomplete  in  days  at  

Reacts  per  cent  ,  is  clear  or  cloudy. 

watery  or  viscid. 

Odor  is  or  is  not  developed. 

Reaction  at  end  of  process,  in  days  at  i6°-l8°C. 

i'    ■'  36°-38°C. 


I 


Amount  of  gas  in  per  cent,  formed  in 
I  day.  2  days.  3  days.        4  days. 


days. 


At  i6°-i8°C. 


At  36°-38°C. 


G  =  Glucose.    L=Lactose.    S  =  Saccharose. 


Reaction  to  litmus  paper  of 
fiuid  in  bulb. 


CO2  percent  *    H  per  cent 


/«  bull),  pellicle  forms  or  does  not  form. 

remains  clear,  is  granular  or  flocculent. 
becomes  clouded,  fluid  is  opalescent  or  turbid. 

clears  on  standing  in  hours. 

color  develops  or  does  not  develop, 
on  surface. 

uniformly  throughout, 
in  deeper  layers  only. 
/k  conneciing  tube,  growth  lorms  deposit,  is  granular  or  flocculent. 
color  does  or  does  not  develop. 


In  closed  branch,  growth  does  or  does  not  develop, 
remains  clear,  growth  is  granular  or  flocculent. 

becomes  clouded,  in  upper  or  lower  layers,  or  uniformly  throughout 

clears  on  standing  in  hours. 

color  does  or  does  not  develop. 


!2  c  I 


Color  changes  to 
Decolorized  in  .  . 


.  .  in  hours  at  °C. 

..  "    '■   °C. 

.  .  "    days  at   °C. 

hours  or  days  in  upper  or  lower  layers. 
da>s  throughout  at  °C. 


Gas  does  or  does  not  develop. 

Growth  more  or  less  abundant  than  on  nutrient  gelatin  or  agar. 
Color  does  or  does  not  develop. 


o  I, 
2 

B.  a 


Growth  occurs  or  does  not  occur. 

ajjparent  or  not  apparent, 
restricted  or  spreading, 
shiny  or  dull, 
with  or  without  lustre. 


Gas  does  or  does  not  develop. 

Color  does  or  does  not  develop  in  growth. 

in  medium. 


Blood  serum.    Liquid.    Character  of  growth. 

Solidified.       •'  '■  Is  or  is  not  liquefied. 


Nitrate  broth.    Nitrate  is  or  is  not  reduced.    Nitrites,  ammonia,  or  free  nitrogen  present. 


Dextrose-free  bouillon.    Indol  is  or  is  not  produced. 


I 


Pigment^  is  or  is  not  developed  ;  in  presence  or  absence  of  oxygen. 

develops  in   medium,  in  days  at  "C,  medium  reacting  per  cent. 

Color  No   Changes  to  No  by  addition  of  acid  or  alkali. 

Soluble  ill  

Spectrum  analysis  shows  


Production  of  acids  or  alkalis.    Carbohydrates  absent. 

present. 
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REPORT  OF  THE  COMMITTEE  ON  DISINFECTANTS. 


By  Prof.  FRANKLIN  C.  ROBINSON,  Chairman, 
Professor  of  Chemistry  in  Bowdoin  College,  Maine. 

The  Committee  on  Disinfection  was  provided  for  at  the  Buffalo  meeting 
of  the  American  Public  Health  Association. 

It  was  felt  that  the  time  had  come  for  a  careful  review  of  the  whole 
matter  of  disinfection  in  the  light  of  recent  discoveries.  Prof.  Franklin 
C.  Robinson,  professor  of  chemistry  in  Bowdoin  College,  Brunswick, 
Maine,  was  made  chairman,  and  authorized  to  appoint  four  associates. 
The  full  committee  is  as  follows  : 

Prof.  Franklin  C.  Robinson,  Brunswick,  Maine. 

Dr.  Wyatt  Johnston,  Montreal,  P.  Q. 

Dr.  Alvah  H.  Doty,  Staten  Island,  N.  Y. 

Dr.  George  M.  Sternberg,  Washington,  D.  C. 

Dr.  Eduardo  A.  Liceaga,  Mexico,  Mex. 

It  is  well  known  that  a  similar  committee  was  appointed  by  the  Asso- 
ciation in  1884,  and  that  their  report  was  completed  in  1887  and  pub- 
lished in  1888  in  a  book  of  some  250  pages. 

That  report  was  the  most  complete  statement  of  what  had  been  done 
in  the  matter  of  scientific  disinfection,  which  had  appeared  in  any  lan- 
guage, and  reflected  great  credit  upon  the  committee  and  the  Association, 
A  great  part  of  it  is  to-day  as  useful  as  it  was  then,  but  there  has  been 
great  progress  in  certain  directions,  and  it  is  certainly  time  that  the 
matter  should  be  restated. 

It  was  manifestly  impossible  for  the  present  committee  to  make  any- 
thing like  a  complete  review  of  the  subject  in  the  time  at  its  disposal 
since  the  Buffalo  meeting.  As  is  usually  the  case,  each  member  has  his 
own  regular  work  which  must  come  first,  and  the  time  he  can  give  to  an 
extra  like  this  is  limited.  The  committee  feels  also  that  it  should  receive 
further  instructions  from  the  Association  as  to  what  is  expected  of  it. 
No  definite  instructions  were  given  at  the  time  the  committee  was 
formed. 

If  a  thorough  review  of  the  whole  subject  is  contemplated  with  the 
publication  of  results  in  the  form  of  a  handbook  or  manual  which  may 
serve  as  a  guide  to  health  boards,  then  it  will  be  necessary  to  furnish 
money  to  defray  the  expenses  resulting,  which  naturally  will  be  consid- 
erable. 

The  former  committee  received  for  its  work,  according  to  its  report, 
^^747.15,  the  same  being  contributed  by  various  state  and  city  boards  of 
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health  and  individuals  interested  in  the  matter.  It  also  reported  that 
this  was  not  sufficient  to  pay  the  whole  expense,  but  that  quite  a  sum  was 
contributed  by  individual  members  of  the  committee.  Of  course  none  of 
the  money  received  was  used  to  pay  individuals  of  the  committee  for 
work,  but  only  to  pay  for  such  necessary  assistance  as  they  were  obliged 
to  hire. 

In  our  judgment  it  would  cost  as  much  to  do  what  ought  to  be  done 
now  as  it  did  then,  and  we  have  no  reason  to  doubt  that  state  boards 
would  contribute  now  as  they  did  then,  but  we  do  not  like  to  ask  for  such 
contribution  without  authorization  of  this  Association. 

But  while  we  feel  that  it  is  not  safe  to  reckon  on  a  less  sum  than  that 
at  the  disposal  of  the  former  committee,  it  is  still  possible  that  the  work 
can  be  done  for  considerably  less  money  for  the  following  reasons  :  In 
the  first  place  it  is  probable  that  the  essential  matter  can  be  put  into 
much  smaller  compass.  Then  there  was  little  unity  of  action  in  the  use 
of  disinfectants.  Experiments  were  being  conducted  in  various  localities, 
and  the  only  thing  the  committee  could  do  was  to  give  as  many  of  those 
as  possible  in  detail.  They  showed  what  was  being  done,  and  that  was 
all  they  could  show.  The  matter  is  now  much  more  simple  and  can  be 
stated  in  a  simpler  way.  This  has  largely  come  about  by  the  progress  in 
bacteriology  by  which  it  is  possible  to  submit  all  disinfectants  to  actual 
trial  with  disease  germs.  There  is  no  longer  doubt  as  to  what  a  given 
disinfectant  will  do,  or  there  need  be  none.  Then  again  it  was  necessary 
in  the  former  report  to  give  a  large  amount  of  bacteriological  information, 
which  woufd  not  now  be  appropriate  for  such  a  report.  In  short,  much 
more  definite  information  can  now  be  given  on  the  subject,  and,  as  we  all 
know,  definite  information  can  always  be  stated  in  fewer  words  than 
indefinite.  In  1884  there  were  very  few  well-equipped  bacteriological 
laboratories  ;  now  there  are  a  great  many,  and  a  great  deal  of  information 
as  to  the  value  of  disinfectants  can  be  obtained  from  the  publications  of 
work  done  in  these  with  little  expense  to  the  committee.  We  are  not 
without  hope,  too,  that  special  work  for  the  committee  would  be  done  in 
some  of  these  laboratories  without  charge,  in  view  of  the  public  benefit  to 
be  derived  from  it. 

We  come  to  you  this  year  then  with  what  may  be  called  a  preliminary 
report,  one  which,  perhaps,  asks  more  than  it  gives.  But  although  thus 
uncertain  as  to  just  what  you  want  by  way  of  a  final  report,  we  have  dur- 
ing the  year  made  special  efforts  to  follow  the  work  being  done  upon 
room  disinfection  by  formaldehyde  gas;  and  several  members  of  the  com- 
mittee have  added  materially  to  our  knowledge  of  the  subject  by  experi- 
ments of  their  own.  The  results  of  our  investigations  and  experiments 
we  will  give  you  in  as  condensed  a  form  as  possible. 

What  is  fortnaldc/iyde  ? — In  its  simplest  form  a  colorless  gas  with 
pungent  odor,  irritating  to  mucous  surfaces.  Its  chemical  formula  is 
CHgO.     There  is  no  conclusive  proof  that  it  ever  occurs  free  in  nature, 
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but  some  experimenters  have  claimed  that  it  is  formed  in  the  growth  of 
plants,  acts  to  preserve  them  from  destruction  by  bacteria,  and  is  the 
first  step  in  the  building  up  of  the  carbohydrates  from  water  and  carbon- 
dioxide. 

Its  Properties. — At  common  temperatures  it  dissolves  but  slightly  in 
water,  but  by  cooling  and  agitating  a  solution  containing  40  per  cent,  by 
weight  in  water  can  be  made.  Its  solubility  increases  if  wood  alcohol  be 
added  to  the  water,  but  it  seems  to  combine  with  the  alcohol  and  not 
form  a  simple  solution.  When  the  gas  or  its  saturated  solution  is  cooled 
to — 20°  C  it  forms  a  solid  by  polymerization,  that  is  by  the  union  of  two 
molecules.  The  same  compound  is  formed  by  boiling  down  a  solution  of 
the  gas  in  water.  This  compound  is  called  paraformaldehyde  or  paraform. 
By  thoroughly  drying  this  another  solid  polymer  is  formed  called 
trioxymethylene.  Both  of  these  solids  are  apparently  restored  to  the 
simple  gaseous  molecule  by  heating  in  a  current  of  air.  The  particular 
properties  which  make  it  of  interest  to  sanitarians  are  its  antiseptic  and 
germicidal  power  which  was  first  noticed  by  A.  Trillat,  chemist  to  the 
board  of  health  of  the  city  of  Paris,  and  published  by  him  in  189 1.  It 
is  of  further  interest  to  know  that  it  renders  gelatine  insoluble,  and 
coagulates  albumen  when  in  the  solid  form,  but  when  added  to  a  solution 
of  serum  albumen  prevents  it  from  being  coagulated  by  heat.  Towards 
alkalis  it  acts  something  like  an  acid,  neutralizing  them,  but  not  forming 
true  salts.  With  concentrated  solutions  of  the  fixed  alkalis,  as  caustic 
potash,  and  with  pure  lime,  sweet  tasting  compounds  of  uncertain  compo- 
sition result,  and  with  ammonia  a  complex  amine.  Its  action  to  neutra- 
lize ammonia  is  taken  advantage  of  in  determining  the  amount  of  it 
present  and  in  rapidly  removing  it  from  rooms. 

It  does  not  act  upon  cotton  silk  or  woolen  fibers  to  injure  them,  or  upon 
coloring  matters  excepting  some  of  the  little  used  aniline  colors  as  fuchsin. 
It  changes  the  magenta  shade  of  this  to  blue.  When  boiled  with  an 
alkaline  solution  of  resorcin  the  liquid  turns  red.  It  is  not  poisonous  in 
the  sense  of  easily  destroying  higher  forms  of  life,  but  one  suffers  great 
discomfort  from  being  exposed  to  it,  and  by  taking  it  into  the  stomach 
serious  derangement  of  health  would  follow  owing  to  its  action  upon 
albuminous  matters.  The  dry  gas  seems  without  action  upon  polished 
metallic  surfaces,  but  in  presence  of  water  bright  steel  is  quickly  attacked, 
hence  its  water  solution  is  unfit  for  sterilizing  instruments. 

Its  preparation. — The  gaseous  form  is  best  prepared  by  bringing  the 
vapor  of  wood  alcohol  properly  mixed  with  air  into  contact  with  a  metallic 
surface  or  fine  metallic  powder,  or  perhaps  any  fine  powder  of  a  substance 
upon  which  hot  alcohol  and  air  have  no  chemical  action,  and  which  do 
not  melt.  These  surfaces  or  powders  must  first  be  heated  to  dull  redness 
and  then  the  heat  of  the  chemical  union  will  keep  them  so.  The  llame 
of  an  alcohol  lamp  burning  in  limited  supply  of  air  generates  it  also. 
The  chemical  change  is  shown   by  the  equation  CH^O-f-0=CH .^O 
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+H2O.  The  metals  or  powders  most  used  are  platinum,  copper,  copper 
and  iron  oxides,  and  coke, — probably  the  most  active  substance  for  this 
purpose  is  the  so-called  spongy  platinum  or  platinum  black.  So  far  as  is 
known  the  surface  or  powder  is  not  changed  chemically. 

Theoretically,  93  per  cent,  of  the  alcohol,  by  weight,  becomes  for- 
maldehyde, but  practically  the  yield  will  probably  not  be  over  15  or  20 
per  cent.,  from  commercial  wood  alcohol ;  for  in  the  first  place  this  does 
not  contain  over  80  per  cent.,  and  in  the  second  a  good  deal  of  the  alco- 
hol is  changed  to  carbon  dioxide  and  other  organic  compounds.  There 
are  several  other  ways  of  preparing  formaldehyde,  but  no  one  of  them  has 
yet  been  used  to  prepare  it  in  large  quantity. 

Formaldehyde  is  on  the  market  in  the  form  of  water  solutions,  called 
formalin,  formal,  formaldehyde,  etc.,  and  in  wood  alcohol  solution, 
called  woodine,  and  in  solid  form,  called  paraform.  This  latter  is  the 
polymerized  product  referred  to  above.  It  is  generally  believed  by 
chemists,  who  have  studied  the  substance,  that  all  solutions  of  formalde- 
hyde contain  the  compound  more  or  less  polymerized,  and  combined 
with  the  solvent,  and  this  may  have  an  important  bearing  upon  its  action 
when  obtained  from  solutions  for  disinfection.  Apparently  the  simple 
gas  can  be  obtained  from  anyone  of  these  commercial  forms  by  heating  it. 

How  used  as  disinfectant. — For  sterilizing  rooms  the  gas  is  needed. 
Whether  this  is  most  effective  in  perfectly  dry  condition  is  still  a  dis- 
puted point,  but  that  it  should  be  dry  enough  to  circulate  readily  in  the 
room  is  evident.  The  gas  can  be  obtained  sufficiently  dry  by  making  it 
from  wood  alcohol  in  some  such  way  as  described,  or  from  its  solutions, 
or  from  the  solid  paraform.    (See  additional  remarks.) 

How  tnuch  required. — The  difficulties  in  the  way  of  determining  the 
amount  of  the  gas  in  a  room  are  so  great  that  it  is  still  somewhat  a  mat- 
ter of  doubt  as  to  just  how  much  is  required  to  be  effective,  but  during 
the  past  year  several  important  series  of  experiments  have  thrown  light 
upon  the  matter.  In  the  July  number  of  the  Zeitschrift  fiir  Hygiene  and 
Infectionskrankheiten,  Paul  Striiver  publishes  a  series  of  experiments  with 
various  forms  of  apparatus,  and  comes  to  the  general  conclusion  that  for 
complete  sterilization  a  close  room  must  contain  2.5  grams  of  formalde- 
hyde for  every  cubic  meter  of  space.  He  also  says  that  1.6  grams  per 
cubic  meter  will  kill  all  but  germs  which  are  spore  forming.  In  his 
experiments  he  not  only  calculated  the  amount  he  put  into  the  room  from 
the  material  used,  but  determined  the  amount  actually  in  the  air  of  the 
room  at  different  times,  thereafter  up  to  twenty-four  hours. 

Dr.  A.  H.  Doty,  a  member  of  this  committee,  in  his  very  interesting 
account  of  experiments  made  under  his  direction,  published  in  the  Octo- 
ber number  of  the  New  York  Medical  Journal,  says  that  eight  ounces  of 
formalin  used  in  a  Trillat  autoclave  are  needed  to  sterilize  1,000  cubic 
feet  of  room  space,  if  the  room  is  very  tight  and  kept  closed  for  twelve 
hours.    The  long  series  of  experiments  conducted  for  the  chairman  of 
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this  committee  by  his  assistant,  Dr.  Bryant,  soon  to  be  published,  agree 
with  these  results  very  closely.  It  will  thus  be  seen  that  amount  cannot 
be  separated  from  time  of  action.  In  general  the  amount  must  be  large 
and  the  time  long.  As  a  rule  the  directions  sent  with  all  forms  of 
apparatus  err  in  these  respects. 

The  figures  are  clearer  to  us  if  we  change  them  into  our  common 
terms. 

A  room  of  2,000  cubic  feet  contains  56.62  cubic  meters, — at  the  figures 
of  Striiver  this  would  need  141.55  grams  or  about  4.7  ounces  of  formalde- 
hyde for  complete  sterilization.  A  40  per  cent,  solution  of  formalin 
would  contain  about  200  grams  of  aldehyde  in  500  c.  c,  but  Striiver 
shows  that  only  about  78  per  cent,  of  the  total  aldehyde  in  such  a  solu- 
tion can  actually  be  obtained  for  disinfection  purposes, — that  is,  500  c.  c. 
of  a  40  per  cent,  solution  would  yield  about  156  grams.  In  an  ordinary 
room  a  good  deal  of  this  would  escape  soon,  so  that  it  would  seem  not  to 
be  safe  to  use  less  than  500  c.  c,  or  one  pint  of  formalin  for  a  room  of 
2,000  cubic  feet. 

If  the  aldehyde  is  made  from  wood  alcohol  by  any  form  of  generator, 
it  is  necessary  to  know  the  generating  power  of  the  apparatus.  Striiver 
found  that  the  forms  he  tested  gave  from  2.5  per  cent,  to  9  per  cent,  of 
the  weight  of  the  alcohol.  It  is  evident  that  if  only  9  per  cent,  of  the 
alcohol  used  becomes  formaldehyde,  then  a  room  of  2,000  cubic  feet 
would  require  nearly  two  quarts  of  alcohol  for  sterilization.  A  properly 
constructed  generator  using  spongy  platinum  on  asbestos  will  change  15 
per  cent,  of  the  alcohol,  and  hence,  with  that  kind  about  one  quart  of 
wood  alcohol  would  be  needed  for  a  room  of  2,000  cubic  feet. 

Time  of  action. — In  using  formaldehyde  time  of  action  cannot  well  be 
separated  from  amount.  The  gas  must  be  brought  into  contact  with  all 
parts  of  the  room  by  circulation.  Six  hours  is  probably  the  shortest 
time  which  should  be  allowed,  and  twelve  is  much  preferable.  But,  of 
course,  the  closeness  of  a  room  is  an  important  factor.  In  many  rooms 
there  is  so  much  leakage  around  doors  and  windows,  that  unless  great 
care  is  taken,  almost  all  the  gas  will  escape  by  the  end  of  six  hours,  no 
matter  how  much  is  used.  If  such  rooms  cannot  be  made  reasonably 
tight  disinfection  cannot  be  thorough.  Into  a  properly  closed  room, 
suitably  charged  with  the  gas,  one  cannot  enter  after  twelve  hours,  with- 
out great  discomfort. 

Forms  of  apparatus. — It  is  too  soon  to  pass  judgment  upon  the  various 
forms  of  apparatus.  They  would  prove  their  value,  very  largely,  by  use. 
Three  members  of  the  committee  have  used  several  of  them,  and  certain 
general  statements  can  be  given  as  helps  to  those  who  are  considering 
the  matter.  There  are  in  general,  three  kinds  of  generators  correspond- 
ing to  the  commercial  sources  of  formaldehyde  :  first,  those  which  use 
wood  alcohol  directly;  second,  those  which  use  formaldehyde  solutions; 
third,  those  which  use  paraform.    Of  the  first  kind  the  only  two  which 
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the  committee  has  tested  to  any  extent  are  the  Bowdoin  generator,  and 
the  Moffatt  generator. 

The  Moffatt  generator  burns  wood  alcohol  in  a  limited  supply  of  air  in 
long  brass  tubes ;  the  size  number  four,  having  twelve  tubes,  is  the  only 
one  which  seems  to  promise  efficiency  for  room  disinfection  as  this  will 
use  up  about  i,ooo  c.  c.  of  alcohol  in  an  hour.  ^  One  of  this  size  was 
kindly  sent  by  the  makers,  Eli  Lilly  &  Co.,  Indianapolis,  for  testing,  but 
it  was  received  so  late  that  no  satisfactory  report  can  be  made  upon  it 
now.  We  can  only  say  that  it  generates  formaldehyde  in  considerable 
amount. 

The  Bowdoin  generator  is  similar  in  principle  to  the  one  exhibited  at 
the  Buffalo  meeting  by  Prof.  F.  C.  Robinson.  The  fumes  of  wood 
alcohol  mixed  with  air  in  proper  amount  are  brought  into  contact  with 
hot  platinized  asbestos.  In  the  paper  of  Dr.  Doty  already  referred  to, 
he  gives  the  result  of  several  tests  he  made  with  it.  He  says  that  it  is 
an  effective  and  cheap  method  of  generating  the  gas.  He  used  a  pint 
and  a  half  of  wood  alcohol  to  get  as  good  sterilization  results  as  with 
eight  ounces  of  formalin  in  a  Trillat  autoclave.  The  generator  he  used 
was  one  of  the  first  forms  with  single  disc.  They  are  now  made  with 
double  discs  of  asbestos  and  give  even  better  results  than  he  got.  The 
principle  of  this  has  been  quite  extensively  copied  in  other  generators, 
but  none  of  these  has  been  sent  to  the  committee  for  testing. 

Of  the  second  kind,  those  which  use  solutions,  there  are  two  promi- 
nent examples  on  the  market,  the  Trillat  autoclave  and  the  apparatus 
made  by  the  Sanitary  Construction  Company  of  New  York  city. 

The  former  consists  of  a  strong  copper  cylinder,  so  mounted  that  it 
can  be  heated  by  a  lamp  underneath.  Into  this  a  solution  called  formo- 
chloral  is  put,  the  cylinder  closed  and  heated  until  a  pressure  of  three  or 
four  atmospheres  is  obtained.  The  valve  is  then  opened  and  formalde- 
hyde gas  pours  out  into  any  space  where  wanted.  The  formochloral 
is  simply  formalin  or  other  solution  to  which  has  been  added  enough  cal- 
cium chloride  solution,  so  that  when  heated  there  is  no  formation  of 
paraformaldehyde.  Dr.  Doty  of  the  committee  has  given  this  a  very 
thorough  trial  and  heartily  commends  it,  especially  for  vessel  use  and 
large  rooms. 

The  apparatus  of  the  Sanitary  Contruction  Company  was  evidently 
suggested  by  the  Trillat  autoclave,  but  works  differently.  A  cylinder  of 
copper  has  a  coil  of  small  copper  pipe  at  the  bottom  into  which  formalin 
is  allowed  to  pass  in  small  quantities  at  a  time  by  opening  a  valve.  The 
coil  of  pipe  is  heated  by  a  lamp  and  when  the  formalin  strikes  the  hot 
pipe  it  is  at  once  vaporized,  and  discharged  as  steam  and  formaldehyde 
gas.  It  is  intended  that  the  lamp  flame  shall  be  prevented  from  heating 
the  tank  itself  by  interposing  sheets  of  asbestos  paper.  Dr.  Doty  has 
tested  this  somewhat  and  got  good  results.    Dr.  Bryant  has  tested  it  also 

>  They  now  make  it  with  one  large  tube  which  I  have  not  tested  at  all. 
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and  as  a  rule  it  worked  well.  In  one  of  his  tests  the  lamp  heated  the 
tank  also  and  a  good  deal  of  paraform  resulted,  but  that  would  not  gen- 
erally occur.  In  its  use  care  is  necessary  not  to  allow  the  formalin  to 
flow  in  too  fast,  otherwise  it  is  not  heated  sufficiently  and  waste  is  caused 
by  dripping  at  the  end  of  the  delivery  tube. 

Of  the  third  kind  only  one  representative  has  been  seen  by  the  com- 
mittee, and  that  is  made  by  Schering  &  Glatz  of  New  York  city.  It 
consists  of  a  lamp  with  a  support  over  it  in  which  solid  formaldehyde 
called  paraform  can  be  placed  and  vaporized.  It  is  apparently  a  clean 
and  convenient  method  of  disinfection,  but  rather  more  expensive  than 
the  others. 

Use  of  Solution  Without  Heat. — It  should  be  said  also  that  a  solution 
of  formalin  may  be  placed  in  a  room  and  allowed  to  evaporate  sponta- 
neously. In  small  spaces  this  is  a  very  convenient  method  of  disin- 
fecting, but  for  large  rooms  it  is  expensive,  owing  to  the  large  amount 
necessary  to  be  used. 

Bacteriological  Hints. — In  applying  bacteriological  tests  the  properties 
of  formaldehyde  should  be  carefully  borne  in  mind, — some  differences  of 
result  are  undoubtedly  due  to  a  neglect  of  this.  For  example,  bouillon 
cultures  are  much  more  easily  killed  than  those  upon  gelatine  or  agar-agar 
or  serum.  This  is  because  they  (the  bouillon  cultures)  dry  down  to  a 
smaller  thickness  and  the  gas  can  penetrate  to  the  bacilli  more  easily. 
For  the  same  reason  cultures  spread  upon  glass  or  a  metal  surface  resist 
rnore  than  those  upon  paper  or  threads.  Another  point  is,  to  be  sure  and 
incubate  exposed  cultures  a  long  time,  a  week  at  least,  before  deciding 
upon  no  growth.  It  has  been  found  that  germs  may  be  weakened  or  in- 
hibited but  not  killed,  and  will  revive  after  long  incubation.  Remember, 
also,  that  cultures  grow  weak  in  various  ways,  and  that  even  drying  will 
occasionally  kill  them.  Neglect  of  these  points  has  doubtless  been  one 
reason  for  differing  results  by  different  observers. 

Penetration. — When  first  brought  forward,  it  was  believed  that  formal- 
dehyde could  be  depended  upon  for  great  penetration  into  infected  mate- 
rials, but  as  the  result  of  more  work,  this  view  was  seen  to  be  erroneous, 
and  experimenters  now  generally  say  that  it  cannot  be  depended  upon  for 
penetrating  and  sterilizing  such  places  as  the  interior  of  pillows,  mat- 
tresses, etc.,  and  conservatively  speak  of  it  as  a  surface  disinfectant 
alone.  But  examination  of  the  tests  shows  that  it  actually  does  penetrate 
to  a  considerable  extent,  and  if  enough  is  used  there  is  little  doubt  but 
that  it  will  go  where  disease  germs,  carried  by  the  air,  are  likely  to  go. 
It  is  probably  rare  that  the  inside  of  a  pillow  or  mattress  becomes  in- 
fected. In  short,  as  is  usually  found  in  the  case  of  a  new  thing,  experience 
shows  that  it  will  not  do  everything,  but  must  be  used  intelligently,  not  as 
a  general  specific,  but  as  a  great  help  in  a  great  many  cases. 

Conclusion. — In  concluding  this  brief  summary,  we  cannot  help  noting 
how  rapidly  the  knowledge  and  use  of  formaldehyde  have  spread.  Only 
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one  year  ago  and  it  was  practically  unknown  in  the  United  States. 
There  was  no  apparatus  for  generating  it  in  quantity,  except  the  one  ex- 
hibited by  Professor  Robinson  at  Buffalo.  Now,  probably,  most  if  not 
all  of  the  members  here  gathered  have  used  it,  and  best  ways  of  prepar- 
ing it  are  presented  to  us  every  day  almost.  I  venture  to  predict,  how- 
ever, that  we  are  far  from  knowing  all  about  it,  and  that  a  year  from  now 
will  see  as  great,  or  even  greater,  progress  than  the  past  year  has  seen. 
Respectfully  submitted  : 

Franklin  C.  Robinson, 

For  the  Committee. 

ADDITIONAL  REMARKS  SINCE  THE  PHILADELPHIA  MEETING. 

The  papers  on  this  subject  following  this  report  had  not  been  seen  by 
the  committee  when  the  report  was  written.  They  are  exceedingly  valu- 
able supplements  to  it,  and  serve  to  give  further  emphasis  to  the  points 
made.  The  work  of  Dr.  DeSchweinitz  is  especially  valuable,  for  it  sug- 
gests one  reason  for  different  results  by  different  observers.  There  are 
at  least  two  other  reasons  for  these  different  kinds  of  results, — one  is 
the  movement  of  air  currents  in  rooms,  and  the  other  is  the  behavior  of 
formaldehyde  in  the  matter  of  polymerization. 

In  reference  to  air  currents,  very  slight  things  determine  them,  and  the 
distribution  of  any  vapor  in  the  air  is  largely  determined  by  these, — it 
may  be  a  slight  crack  through  which  a  stream  of  air  may  enter  or  escape  ; 
it  may  be  a  projection  or  hanging  which  deflects  it  away  from  certain 
cultures.  If  we  could  see  the  air  currents  in  a  room  there  is  no  doubt 
but  that  the  reason  why  in  some  tests  cultures  were  not  killed  would  be 
very  clear.  In  reference  to  the  polymerization  or  solidifying  of  formal- 
dehyde we  have  probably  much  to  learn.  All  the  simpler  aldehydes 
polymerize  easily.  It  may  be  temperature,  it  may  be  saturation,  it  may 
be  contact  with  solid  substances,  which  determines  this.  It  may  be  that 
all  these  together  and  many  more  conditions  determine  it.  But  it  is  quite 
evident  that  a  solid  will  not  penetrate  as  a  gas  will,  and  possibly  pene- 
tration in  one  case  and  lack  of  it  in  another  was  due  to  polymerization. 
It  is  very  possible  that  formaldehyde  made  directly  from  wood  alcohol 
polymerizes  less  easily  than  that  made  from  solutions,  and,  as  it  was  first 
used  from  this  source,  this  may  be  a  reason  why  the  earlier  experiments 
showed  more  penetration  than  the  later. 

Of  one  thing  there  is  no  doubt,  when  formaldehyde  in  certain  quantity 
comes  in  contact  with  the  bacilli  of  infectious  diseases  they  are  surely 
killed,  and  if  a  given  set  of  room  experiments  don't  show  this  then  the 
gas  did  not  get  at  them. 

A  comforting  fact  also  is  that  infectious  material  from  a  patient  is  more 
easily  sterilized  than  artificial  cultures,  for  it  is  more  finely  divided  and 
not  protected  by  a  gelatine  or  other  film.  Several  experiments  at  the 
Bowdoin  laboratory  have  been  tried  with  infectious  matter  from  diph- 
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theria  and  consumptive  patients,  and  in  every  case  they  were  easily  ster- 
ilized. There  is  some  further  comfort  for  those  who  have  begun  to  use 
formaldehyde  in  the  fact  that  its  only  alternative,  sulphurous  acid,  will  not 
destroy  diphtheria  infection  and  others  as  resistant.  Since  the  Phila- 
delphia meeting,  the  following  experiment  was  tried  at  the  Bowdoin  lab- 
oratory: In  a  room  of  2,000  cubic  feet,  the  same  room  where  formalde- 
hyde has  killed,  as  a  rule,  all  cultures,  twelve  pounds  of  sulphur  were 
burned  under  the  most  approved  conditions,  as  to  water,  etc. — so  much 
was  present  that  it  stood  in  drops  in  the  Petri  dishes, — but  every  culture 
exposed  to  it  grew  luxuriantly. 

The  committee  would  like  in  conclusion  to  ask,  that  any  facts  which 
may  come  to  the  attention  of  observers,  for  or  against  this  or  any  other 
disinfectant,  be  communicated  to  the  chairman  of  the  committee.  The 
committee  hope  to  carry  on  further  work  during  the  year ;  and  in  accord- 
ance with  the  resolution  passed  at  Philadelphia,  would  gladly  hear  from 
any  who  would  be  willing  to  assist  in  it,  either  by  work  or  money  contri- 
bution. There  are  doubtless  many  young  bacteriologists  or  chemists  who 
cannot  afford  to  give  their  time,  but  who  would  gladly  do  work  for  a  small 
sum  if  it  were  at  the  disposal  of  the  committee. 

Bowdoin  College,  Brunswick,  Me.,  Dec.  8,  1897. 
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By  severance  BURRAGE,  S.  B., 

Of  Purdue  University,  La  Fayette,  Indiana. 

Being  an  account  of  some  experiments  conducted  at  the  Newton  (Mass.)  Hospital  with  four 
different  formaldehyde  generators,  the  results  of  which  indicate  the  inefficiency  of  these 
fortns  of  apparatus  to  entirely  disinfect  rooms,  when  operated  under  conditions  purport- 
ing to  kill  all  pathogenic  bacteria  as  existing  in  these  rooms. 

Since  the  discovery  of  the  antiseptic  and  disinfecting  properties  of 
formalin,  particularly  formaldehyde,  modern  methods  of  fumigation  have 
been  carefully  studied  with  the  hope,  and  perhaps  the  conviction,  that  at 
last  the  ideal  gaseous  disinfectant  had  been  found.    This  study  has  given 
birth  to  several  ingenious  devices  designed  to  generate  in  one  way  or 
another  the  gas  formaldehyde.    Some  of  these  forms  of  apparatus  have 
been  put  on  the  market,  claiming  to  completely  disinfect  rooms  of  a 
given  size  when  operated  under  given  conditions.    Without  doubt  all 
such  claims  on  the  part  of  the  manufacturers  have  been  made  with  per- 
fect honesty,  because  so  many  of  the  earlier  experiments  with  this  gas 
gave  apparent  evidence  of  its  marvellous  bactericidal  quality.  Patho- 
genic bacteria  were  said  to  be  killed  by  short  exposures  to  the  gas.  Le 
Roux,  Bosc,  Trillat,  and  others  gave  reports  with  very  favorable  results. 
But  it  is  not  intended  here  to  enter  into  the  history  of  these  numerous 
experiments.    Suf?ice  it  to  say  that  some  of  the  later  results,  particularly 
in  the  United  States,  would  indicate  that  too  much  had  been  claimed  for 
this  gas,  as  to  its  rapidity  of  action  and  bactericidal  efficiency,  particu- 
larly  as  generated  or  regenerated  by  these  various  generators.    And  in 
this  connection  it  was  thought  to  be  of  sufficient  interest  and  practical 
importance  to  place  before  this  Association  an  account  of  some  work 
undertaken  last  July  and  August  at  the  Newton  (Mass.)  Hospital.  A  small 
room  of  about  1,870  cubic  feet  capacity  was  subjected  to  the  action  of  this 
formaldehyde  from  each  of  four  different  generators.    All  conditions  were 
kept  as  much  as  possible  like  those  usually  met  with  in  the  ordinary 
house-fumigation  work  of  boards  of  health.    Each  apparatus  was  given  a 
test  under  exactly  the  same  conditions  as  its  competitors,  and  each  test 
was  repeated  at  least  once,  sometimes  three  or  four  times.    The  funda- 
mental idea  in  this  series  of  experiments  was  to  compare  the  germicidal 
action  of  these  generators  when  operated  under  conditions  prescribed  as 
most  efficient,  in  order  to  determine,  if  possible,  the  best  one  for  board  of 
health  use. 

To  be  more  specific,  the  forms  of  apparatus  used  were  the  Trillat 
Autoclave,  manufactured  by  Fries  Bros,  of  New  York,  the  Autoclave  of 
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the  Sanitary  Construction  Company  of  New  York,  the  Robinson  Genera- 
tor, and  the  Moffatt  No.  3  (four  tube)  Generator  of  Eli  Lilly  «&  Co., 
Indianapolis.  The  first  two,  those  of  the  autoclave  type,  depend  on  the 
regeneration  or  evaporation  under  pressure  and  rapid  discharge  of  the 
formaldehyde  gas  from  a  mixture  of  the  40  per  cent,  formalin  solution 
with  a  solution  of  some  salt,  such  as  calcium  chloride.  In  the  third  form, 
the  Robinson  generator,  the  gas  is  formed  bypassing  the  vapor  of  methyl 
alcohol  through  glowing  platinized  asbestos.  And  the  fourth,  the  Lilly 
lamp,  manufactures  the  gas  by  simply  regulating  the  combustion  of 
methyl  alcohol. 

In  the  case  of  the  Trillat  autoclave  which  was  the  first  to  be  tried,  the 
agent  from  Fries  Bros,  was  on  hand  to  operate  the  apparatus.  All  the 
conditions,  such  as  capacity  and  tightness  of  room,  the  working  of  his 
apparatus  and  so  on,  he  pronounced  entirely  satisfactory.  Carefully  dried 
on  sterilized  coverslips,  cultures  of  bacillus  diphthericE,  bacillus  aHtk?-acis, 
bacillus  typhi-abdo7ninalis,  bacillus  coli  communis,  and  staphylococcus  pyo- 
genes albus  were  placed  in  the  room  in  an  exposed  position.  The  room 
was  then  closed,  and  all  cracks  about  the  door  carefully  padded  with 
cotton. 

The  autoclave  operated  during  the  required  time, — the  room  remained 
closed  for  six  hours, — and  then,  as  soon  as  it  was  possible  to  enter  the 
room,  the  infected  coverslips  were  removed  to  the  laboratory,  where  each 
one  was  partially  imbedded  in  thin  solid  agar  films  in  Petri  dishes.  In 
from  five  to  eight  days'  incubation  at  the  temperature  of  the  room  (about 
23°C)  growths  were  obtained  from  all  these  fumigated  coverslips  except 
those  infected  with  the  typhoid  bacillus.  All  control  cultures  gave  vigor- 
ous growths  within  forty-eight  hours  under  the  same  conditions.  When 
after  six  or  seven  days'  incubation,  no  growth  appeared  on  exposed  cover- 
slips  as  imbedded  in  the  agar  film,  by  taking  a  platinum  needle  and  care- 
fully scraping  it  over  infected  part  of  coverslips-  and  inoculating  serum 
tubes  therewith,  growths  were  obtained  on  the  serum  within  twenty-four 
hours  at  37^°  C,  with  all  cultures  which  were  treated  in  this  way  except 
typhoid. 

Fries  Brothers'  circular  makes  this  statement :  "  It  is  preferable  to 
allow  the  vapors  of  formaldehyde  gas  to  remain  as  long  as  possible,  but 
from  three  to  four  hours'  contact  is  sufficient  for  a  good  superficial  disin- 
fection." 

On  the  two  days  when  this  autoclave  was  operated,  six  hours'  contact 
was  allowed.  And  the  infectious  material  dried  on  coverslips,  was  cer- 
tainly open  to  "superficial  disinfection."  With  the  exception  of  the 
bacillus  typhi  abdominalis,  the  exposed  bacteria  were  not  all  killed  by  this 
Trillat  autoclave.  It  did,  however,  have  the  effect  of  greatly  inhibiting 
their  growth  as  is  shown  by  comparing  the  time  required  to  obtain 
growths  from  the  exposed  cultures  with  that  of  the  controls, — five  to 
eight  days  in  the  former,  and  one  to  two  days  in  the  latter  case. 
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The  Sanitary  Construction  Company's  autoclave  (from  Melvin  & 
Badger,  Boston)  was  given  a  test  on  three  different  days,  the  same  germs 
being  exposed  in  the  same  manner  as  with  preceding  autoclave  for  the 
same  length  of  time,  six  hours.  The  results  were  approximately  the 
same  as  with  the  first  apparatus,  all  cultures  exhibiting  growths  except 
typhoid. 

In  the  circular  issued  by  Melvin  &  Badger  it  is  concluded  from  experi- 
ments therein  cited  that  "  formaldehyde  gas,  as  regenerated  in  this 
apparatus,  will  undoubtedly  destroy  all  germs  of  a  pathogenic  nature  dur- 
ing an  exposure  of  four  hours."  At  the  Newton  hospital  this  apparatus 
was  given  six  hours'  trial  in  quite  a  small  room,  resulting  in  the  survival 
of  such  pathogenic  forms  as  diphtheria  and  anthrax. 

The  Robinson  generator  was  put  through  the  same  test  of  six  hours  on 
the  same  germs,  and  the  same  results  were  obtained.  Typhoid  was  the 
only  culture  that  was  absolutely  killed. 

The  fourth  and  last  form  of  apparatus  used  was  the  Lilly  Lamp  No.  3. 
In  this  case  again,  typhoid  was  the  only  one  that  was  killed.  In  the  cir- 
cular accompanying  this  lamp  it  is  said  :  "As  the  result  of  a  long  and  care- 
fully conducted  series  of  experiments  by  expert  bacteriologists  we  recom- 
mend that  in  order  to  completely  destroy  all  pathogenic  germs  by  this 
apparatus  it  be  allowed  to  burn  ninety  minutes  for  each  1,500  cubic  feet, 
then  withdraw  the  generator  from  the  room  and  do  not  air  for  several 
hours."  In  these  cases  the  apparatus  was  allowed  to  burn  itself  out 
without  removing  from  the  room.  In  this  way  the  lamp  would  burn  for 
about  five  hours. 

After  completing  the  formaldehyde  experiments,  sulphur  was  burned  in 
the  same  room  in  order  to  compare  its  effects  on  the  same  series  of 
germs.  With  the  exception  of  typhoid  all  the  cultures,  diphtheria,  anthrax, 
coli  and  staphylococcus  pyogenes  albus  grew  as  rapidly  as  the  controls,  that 
is,  inside  of  forty-eight  hours. 

To  be  just  to  the  manufacturers  and  agents  of  these  particular  genera- 
tors, I  would  say  that  in  some  instances  they  have  materially  changed  the 
size  or  form  of  apparatus  since  these  experiments  were  undertaken.  For 
example,  I  understand  that  the  Moffatt  generator  No.  3  is  no  longer 
made  by  its  manufacturers,  Lilly  &  Co.,  but  has  given  place  to  a  much 
larger  form,  which  is  said  to  fulfill  requirements  of  the  U.  S.  Marine 
Hospital  Service. 

From  the  results  of  the  experiments  herein  reported,  it  was  impossible 
to  recommend  one  form  of  apparatus  more  than  another.  Each  did  the 
same  germicidal  work.  Each  was  considerably  better  than  sulphur  as 
that  is  ordinarily  used.  No  attempt  was  made  at  any  time  to  determine 
the  percentage  of  formaldehyde  gas  in  the  room.  Neither  were  any 
inoculation  experiments  made  on  animals  to  determine  whether  or  not 
the  virulence  of  the  germs  was  changed  by  exposure  to  the  gas.  The 
principal  conclusion  from  these  results  was  this,  that  the  generators  did 
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not  kill  all  the  pathogenic  forms  as  they  claimed  to  do  in  a  certain  time 
and  space. 

It  is  not  ray  desire  to  give  the  impression  that  I  do  not  believe  in 
formaldehyde,  and  that  I  do  not  favor  the  use  of  these  generators.  But  I 
have  no  confidence  in  the  almost  ideal  claims  that  are  made  for  them 
upon  such  a  small  amount  of  evidence.  Are  we  ready  to-day  to  make 
definite  statements  in  regard  to  the  absolute  size  of  room  and  exact  time 
of  exposure  necessary  for  this  gas  to  kill  bacteria  of  certain  kinds  ? 
There  are  so  many  conditions,  particularly  as  to  the  age  and  nature  of 
cultures  exposed,  the  method  of  exposing  artificial  laboratory  cultures 
and  natural  culture  material  from  diseased  bodies,  and  various  unknown 
quantities  of  this  sort,  all  of  which  enter  directly  into  the  results,  that  a 
very  long  and  complete  chapter  of  results  must  necessarily  be  tabulated 
and  studied  before  we  know  just  what  the  gas  will  do.  To-day  as  a 
result  of  experiments  conducted  by  the  government  and  others,  we  are, 
perhaps,  nearer  the  truth  as  to  its  efficiency  as  a  room  disinfectant. 
We  are  beginning  to  understand  that  the  claims  for  the  gas  and  for  the 
generators  of  the  gas  have  been  too  ideal  and  have  not  stood  the  test. 
And  it  has  been  to  emphasize  this  fact  that  I  have  taken  the  liberty  to 
present  this  paper.  I  firmly  believe  that  under  the  proper  conditions  the 
gas  will  kill  the  pathogenic  germs ;  but  in  the  light  of  such  varying 
results  it  seems  impossible  to  set  a  definite  formula  for  room  disinfec- 
tion. However,  for  all  practical  work  as  far  as  we  know  at  present, 
formaldehyde  is  the  best  gaseous  disinfectant. 


SOME  EXPERIMENTS  WITH  FORMALDEHYDE  GAS. 

By  Dr.  JAMES  F.  McSHANE, 
Commissioner  of  Health, 

AND 

WILLIAM  ROYAL  STOKES, 
Bacteriologist  to  the  Health  Department,  Baltimore,  Md. 

A  series  of  investigations  was  made  at  the  health  department  in 
order  to  determine  the  utility  and  effectiveness  of  formaldehyde  gas,  and 
the  power  it  possesses  of  destroying  bacteria  under  conditions  usually 
found  in  ordinary  households. 

The  object  in  view  was  the  determination  of  its  value  in  the  surface 
sterilization  of  rooms,  as  well  as  its  power  to  destroy  bacteria  in  the 
deeper  portions  of  such  absorbent  articles  as  mattresses,  blankets,  and 
other  household  articles. 

In  all  of  the  experiments,  we  endeavored  to  place  the  cultures  in  such 
positions  as  would  best  represent  the  conditions  in  a  room  in  which  a 
communicable  disease  had  existed.  We  selected  the  organisms  of  diph- 
theria, tuberculosis,  and  typhoid  fever  as  fairly  representative  of  the  usual 
diseases  with  which  one  might  deal,  while  the  staphylococcus  pyogenes 
aureus  was  used  on  account  of  its  universal  distribution  throughout 
nature.  The  anthrax  bacillus  was  also  chosen  because  of  its  powers  of 
resistance  to  the  usual  agents  of  destruction.  The  first  series  of  experi- 
ments was  performed  with  the  Schering  formalin  disinfector.  This 
apparatus,  as  is  well  known,  practically  consists  of  an  alcohol  lamp  which 
burns  under  a  reservoir  containing  a  number  of  solid  pastils  of  poly- 
merized formalin,  or  tri-oxymethylene.  The  heat  of  the  flame  causes  the 
pastils  to  vaporize,  and  formaldehyde  gas  is  given  off. 

Following  out  the  work  of  Aronson,  we  used  seventy-five  pastils  for  a 
room  of  1,248  cubic  feet.  This  was  said  to  be  enough  for  a  thorough 
surface  disinfection. 

The  following  materials  containing  bacteria  were  exposed  in  the 
rooms  : 

No.  I.  The  staphylococcus  pyogenes  aureus  dried  on  linen  and  then 
placed  on  a  Petri  dish. 

No.  2.  The  diphtheria  bacillus  dried  on  linen  and  attached  to  the  wall 
about  three  feet  from  the  floor. 

No.  3.  The  staphylococcus  pyogenes  aureus  dried  on  linen  and  at- 
tached to  the  wall  three  feet  from  the  floor. 
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No.  4.  The  typhoid  bacillus  dried  on  linen  and  attached  to  the  wall 
midway  between  the  floor  and  the  ceiling. 

No.  5.  The'anthrax  bacillus  dried  on  linen  and  attached  to  the  ceiling. 

No.  6.  Two  specimens  of  the  anthrax  bacillus  dried  on  linen  and  at- 
tached to  the  wall  four  feet  from  the  floor. 

No.  7.  Anthrax  dried  on  linen  and  attached  near  the  floor. 

All  of  these  specimens  were  prepared  from  twenty-four  hour  cultures 
of  the  above  mentioned  organisms. 

As  soon  as  the  room  was  opened,  the  materials  were  removed  and  por- 
tions were  at  once  placed  upon  slanted  glycerin-agar  tubes  by  means  of 
sterile  forceps.  These  all  remained  sterile  after  exposure  in  the  ther- 
mostat for  twenty-four  hours,  showing  that  the  gas  caused  a  thorough 
surface  disinfection  of  the  room. 

A  series  of  experiments  was  also  performed  at  the  same  time,  in  order 
to  study  the  penetrative  properties  of  this  gas,  when  generated  by  the 
apparatus  just  described,  and  for  this  purpose,  bacteria  were  exposed 
under  the  following  conditions  : — 

No.  I.  Bouillon  culture  of  the  anthrax  bacillus,  one  millimeter  deep  in 
a  covered  Petri  dish  wrapped  in  five  layers  of  plain  cotton. 

No.  2.  Linen  with  dried  culture  of  the  staphylococcus  pyogenes  aureus 
in  eight  layers  of  towels. 

No.  3.  Moist  culture  of  the  staphylococcus  pyogenes  aureus  on  linen 
in  eight  layers  of  towels. 

No.  4.  Anthrax  bacillus  dried  on  linen  in  a  Petri  dish  wrapped  in  one 
layer  of  cotton. 

No.  5.  Moist  linen  containing  the  diphtheria  bacillus  in  four  layers  of 
plain  cotton.    Each  layer  of  the  cotton  was  about  one  centimeter  thick. 

Cultures  from  all  these  materials  gave  luxuriant  growth,  showing  that 
the  gas' was  not  able  to  act  by  penetrating  the  meshes  of  plain  cotton  or 
towels. 

Control  of  cultures  also  grew  from  the  above  organisms  dried  on  linen 
slips  which  were  not  exposed  to  the  atmosphere  of  formaldehyde  gas. 

These  results  about  accord  with  those  obtained  by  Aronson,  who  found 
that  this  apparatus  would  practically  destroy  such  bacteria  as  the  sta- 
phylococcus pyogenes  aureus,  the  streptococcus,  the  bacillus  pyocyaneus, 
typhoid  and  diphtheria  bacilli,  and  the  tubercle  bacillus  when  superfi- 
cially exposed.  When  bacteria  were  placed  in  the  compressed  pockets 
of  a  coat,  or  in  the  middle  of  a  pillow,  no  destruction  of  the  organisms 
took  place,  and  he  considers  steam  a  better  disinfecting  agent  for  such 
thick  material. 

We  are  convinced  by  personal  trial  that  this  apparatus  will  cause  satis- 
factory surface  disinfection  in  ordinary  dwelling  rooms. 

We  next  turned  our  attention  to  a  formaldehyde  generator  which  would 
destroy  bacteria  in  the  depths  of  such  bulky  structures  as  pillows,  mat- 
tresses, and  blankets.    For  this  purpose  we  chose  the  Trillat  autoclave. 
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The  same  room  was  used,  and  in  the  first  series  of  tests,  gas  was 
evolved  at  a  pressure  of  two  kilograms  for  one  hour. 

The  following  substances  containing  bacteria  were  exposed  in  the 
room : — 

No.  I.  The  diphtheria  bacillus  dried  on  linen  and  attached  to  wall. 
No.  2.  The  typhoid  bacillus,  same  conditions. 
No.  3.  The  staphylococcus  pyogenes  aureus,  same  conditions. 
No.  4.  The  anthrax  bacillus,  same  conditions. 

These  were  all  dried  in  a  vacuum  and  then  exposed  at  varying  heights 
from  the  floor  to  the  ceiling. 

No.  5.  The  staphylococcus  pyogenes  aureus  dried  on  linen  and  then 
covered  with  eight  layers  of  blankets. 

No.  6.  The  anthrax  bacillus  dried  on  linen  and  then  covered  with  eight 
layers  of  blankets. 

No.  7.  The  aureus  on  linen  in  a  sealed  envelope  in  the  middle  of  a 
straw  mattress. 

Nos.  9,  10,  and  11.  Typhoid,  diphtheria,  and  anthrax  bacilli  in  mat- 
tresses just  as  No.  7. 

Cultures  from  all  of  these  substances,  with  the  exception  of  No.  6, 
remained  sterile,  but  this  organism  survived  the  disinfection  and  gave  a 
well-marked  growth.  Control  cultures  made  from  the  above  mentioned 
organisms  dried  on  linen  and  not  exposed  to  the  gas,  showed  well-marked 
growths  after  twenty-four  hours. 

A  second  series  of  experiments  was  also  performed  in  the  same  room 
with  the  Trillat  autoclave,  the  gas  being  generated  for  an  hour  and  a 
half  at  the  pressure  of  i  kilogram. 

The  following  test  organisms  were  exposed  during  the  operation  : 

No.  I.  A  moist  cloth  saturated  with  a  bouillon  suspension  of  the 
staphylococcus  pyogenes  aureus  kept  moist  in  a  Petri  dish. 

Nos.  2  and  3.  The  typhoid  and  anthrax  bacilli  exposed  under  similar 
conditions  to  that  of  No.  i. 

A  number  of  bacteria  were  placed  in  the  middle  of  a  straw  mattress. 
Openings  were  made  in  the  ticking  in  order  to  introduce  the  specimens. 
^  The  mattress  was  then  reversed  so  that  the  openings  were  closed  by  con- 
tact with  the  floor.  This  caused  the  formaldehyde  to  penetrate  the  tick- 
ing as  well  as  the  inside  straw. 

The  following  objects  were  placed  in  the  middle  of  the  mattress  : 

No.  4.  Aureus  on  moist  linen  in  a  covered  Petri  dish. 

No.  5.  Three  specimens  of  the  aureus  dried  on  linen  and  placed  in  a 
sealed  envelope. 

Nos.  6  and  7.  Typhoid  and  anthrax  bacilli  exposed  under  conditions 
similar  to  No.  5.    Three  specimens  of  each. 

No.  8.  The  typhoid  bacillus  dried  on  cloth  and  placed  in  a  closed  Petri 
dish. 

Bacteria  were  also  placed  between  a  varying  number  of  layers  of  a  blanket. 
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No.  9.  Two  specimens  of  the  anlhrax  bacillus  dried  on  linen  in  sealed 
envelopes  under  one  layer  of  a  blanket. 

No.  10.  Same  as  No.  9,  under  four  layers  of  a  blanket.  (Above  and 
below). 

No.  II.  The  staphylococcus  pyogenes  aureus  dried  on  linen  in  a  sealed 
envelope  under  eight  layers  of  blankets  (above  and  below). 

Several  specimens  were  also  placed  in  the  pockets  of  a  coat. 

No.  12.  The  typhoid  bacillus  dried  on  cloth  and  placed  in  an  envelope 
in  an  outside  pocket  of  a  coat,  pocket  then  closed. 

No.  13.  Aureus,  same  as  No.  12. 

Nos.  14,  15,  and  16,  were  the  aureus,  the  typhoid,  and  the  anthrax 
bacillus  dried  on  linen,  and  attached  to  the  wall  midway  between  the 
floor  and  ceiling. 

Nos.  17,  18,  and  19.  Aureus,  typhoid,  and  anthrax  bacillus  dried  on 
linen  in  a  sealed  envelope  and  attached  to  the  wall. 

Cultures  from  all  of  the  objects  above  mentioned,  with  the  exception 
of  No.  3,  remained  sterile.  Control  cultures  from  linen  not  exposed  to 
the  gas  grew  luxuriantly. 

The  results,  therefore,  show  that  not  only  could  complete  surface  disin- 
fection be  easily  obtained,  but  that  germs  in  matresses,  envelopes,  and 
blankets  could  also  be  destroyed  both  in  moist  and  dry  conditions. 

Although  we  believe  that  the  hangings  and  ordinary  paraphernalia  of  a 
room  can  be  disinfected  by  this  method,  we  think  steam  should  be  used 
for  such  bulky  things  as  mattresses,  etc. 
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By  E.  a.  de  SCHWEINITZ. 

Director  Biochemic  Laboratory,  Bureau  of  Animal  Industry,  U.  S.  Depart- 
ment OF  Agriculture. 

Washington,  D.  C,  October  27,  1897. 

In  view  of  the  varying  and  discordant  results  reported  by  individuals 
who  have  used  formaldehyde  gas  as  a  disinfectant,  it  occurred  to  me  that 
perhaps  the  differences  were  due  to  the  fact  that  the  experimenters  applied 
a  smaller  quantity  of  gas  than  they  supposed.  I  thought,  therefore,  that 
it  would  be  of  considerable  interest  and  importance  to  determine  carefully 
the  exact  amount  of  gas  yielded  by  different  lamps  and  generators  under 
the  same  conditions  in  which  they  would  be  ordinarily  used. 

The  method  which  has  given  in  general  the  most  satisfactory  results  in 
determining  the  amount  of  formaldehyde  gas  in  solutions  is  the  one 
which  depends  upon  the  decomposition  of  hydroxylamin  hydrochloride 
by  means  of  formaldehyde  gas.  The  formaldehyde  acts  upon  the 
hydroxylamin  hydrochloride  so  that  hydrochloric  acid  is  quantitatively 
replaced,  in  accordance  with  the  following  formula  :  NH3O  +  HCl  -\- 
HCHO  =  CH2  =  N— OH  +  HCl  +  H^O. 

In  making  the  experiments  in  conjunction  with  Mr.  J.  A.  Emery  in  my 
laboratory,  the  lamp  or  generator  was  connected  with  a  series  of  Erlen- 
meyer  flasks,  about  six  or  eight  being  used  in  each  set.  These  flasks 
were  filled  with  a  solution  oE  a  weighed  quantity  of  hydroxylamin  hydro- 
chloride to  which  a  few  drops  of  methylorange  were  added  as  an  indi- 
cator. The  lamp  or  generator  was  then  started  and  the  apparatus  con- 
nected with  a  suction  pump  so  that  a  current  of  air  passed  steadily 
through  the  absorption  flasks,  carrying  with  it  all  of  the  formaldehyde  gas 
evolved.  The  presence  of  the  methylorange  indicator  served  to  show 
that  the  first  three  or  four  flasks  contained  enough  hydroxylamin  to 
absorb  the  most  of  the  formaldehyde  gas.  If  a  lamp  was  used  as  the 
source  of  formaldehyde,  the  amount  of  chemically  pure  alcohol  was  care- 
fully measured  before  the  lamp  was  filled,  so  that  it  was  very  easy  to  cal- 
culate exactly  the  amount  of  formaldehyde  gas  which  should  have  been 
obtained  if  the  conversion  of  the  alcohol  into  aldehyde  had  been  com- 
plete. After  the  alcohol  was  consumed  and  the  absorption  of  the  for- 
maldehyde gas  by  the  hydroxylamin  solution  was  completed,  the  amount 
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of  hydrochloric  acid  set  free  was  determined  by  titrating  the  solution 
with  tenth  normal  alkali.  From  these  data  the  amount  of  formaldehyde 
obtained  could  be  readily  calculated.  In  some  of  the  lamps  and  genera- 
tors, the  conversion  of  the  alcohol  was  brought  about  by  the  use  of 
platinized  asbestos,  in  others  by  the  use  of  platinum  gauze. 

As  only  a  few  of  the  different  lamps  and  generators  on  the  market 
have  been  tested  by  the  method  described,  it  would  hardly  be  fair  at 
present  to  mention  any  by  name,  but  I  will  give  the  general  results. 

In  some  cases  about  2\  per  cent,  of  the  theoretical  and  guaranteed 
amount  of  gas  was  secured,  in  others  5  per  cent,  in  others  10  per  cent., 
15  per  cent,  or  even  as  high  as  20  per  cent.  Even  the  solid  preparations 
of  formaldehyde  under  the  conditions  under  which  they  are  used  do  not 
yield  the  theoretical  amount  of  unpolymerized  gas.  A  difference  too  was 
noticed  in  the  same  lamp  used  under  apparently  the  same  conditions  on 
different  days.  In  one  instance  only  half  as  much  gas  was  obtained  on 
the  second  day  as  on  the  first  day.  This  difference,  I  think,  is  due  to 
the  fact  that  it  is  not  an  easy  matter  to  have  the  platinum  or  platinized 
asbestos  heated  to  exactly  the  same  temperature  on  all  occasions  ;  conse- 
quently more  alcohol  suffers  complete  combustion,  or  is  evaporated,  on 
one  day  than  on  another.  It  is  fair  to  assume  that  any  one  using  a  lamp 
which  theoretically  should  give  under  the  best  possible  conditions,  say,  50 
per  cent,  of  formaldehyde  gas,  might,  as  our  experiments  have  indicated, 
under  slightly  different  conditions,  find  only  5  or  10  per  cent,  of  gas. 
Consequently  conclusions  drawn  from  disinfection  experiments  in  which 
probably  only  a  fourth  of  the  amount  of  formaldehyde  gas  was  used  as 
that  which  was  expected  by  the  operator,  who,  however,  did  not  determine 
the  quantity  of  gas,  but  accepted  the  general  statement  that  the  lamp 
which  he  was  using  would  give  a  certain  percentage,  cannot  be  considered 
fair  tests  as  to  the  reliability  of  formaldehyde  gas  as  a  disinfectant.  The 
quantity  of  a  gaseous  disinfectant  used  is  quite  as  important  as  the  char- 
acter of  the  gas. 

I  think  from  the  results  obtained,  that  if  in  each  instance  where  disin- 
fection experiments  are  carried  out,  the  amount  of  gas  actually  present  in 
a  definite  space  were  carefully  determined,  the  many  discordant  results 
reported  by  different  workers  could  be  explained.  It  is  not  a  difficult 
matter  to  determine  the  amount  of  formaldehyde  gas,  either  by  means  of 
alkaline  permanganate  of  potassium  solution,  ammonia  water,  or  by  the 
hydroxylamin  method  above  noted,  or  another  method  similar  to  the  lat- 
ter, which  depends  upon  the  fact  that  solutions  of  formaldehyde  warmed 
with  hydroxylamin  salts  give  hydrocyanic  acid.  The  amount  of  the  lat- 
ter can  be  readily  determined.  These  tests  can  be  readily  made  by  any 
one  who  has  a  fair  amount  of  experience  in  chemical  laboratory  work. 
The  hydroxylamin  method  is  generally  claimed  to  give  better  results  than 
any  of  the  others. 

I  propose  to  continue  this  line  of  work  and  try  as  far  as  possible  all 
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the  different  lamps  and  generators  on  the  market,  and  hope  that  others 
will  be  disposed  to  make  careful  and  systematic  determinations  of  the 
percentage  of  gas  used  in  their  work.  What  one  desires  to  know  is  not 
the  amount  of  gas  which  a  generator  may  yield,  but  the  amount  of  gas 
which  is  actually  obtained  when  the  generator  is  used  by  different  indi- 
viduals. 
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DISINFECTION  BY  THE  FUMES  FROM  BURNING  COFFEE. 
AN  EXPERIMENTAL  STUDY. 

By  O.  p.  PHILLIPS,  Ph.  M., 
Thomas  A.  Scott  Fellow  in  Hygiene,  University  of  Pennsylvania,  1896-7. 

[From  the  Laboratory  of  Hygiene,  University  of  Pennsylvania.] 

Investigations  upon  coffee  as  a  means  of  preventing  disease  are  by  no 
means  new.  As  far  back  as  1832,  Weiss  (i)  suggested  that  in  burning  dried 
coffee  beans  give  off  a  volatile  empyreumatic  acid  which  he  thought  pos- 
sessed a  specific  deodorizing  property,  and  in  the  then  imperfect  knowledge 
of  the  causes  of  disease  this  was  considered  as  of  importance  in  prevent- 
ing the  spread  of  contagion.  Several  coffee  acids  had  at  that  time  been 
isolated  by  Professor  Pfaff,  of  Kiel,  but  which  one  possessed  the  deodor- 
izing property  Weiss  was  not  certain,  though  he  attributed  the  acridity  of 
the  vapors  that  arise  when  coffee  is  roasted  to  this  acid.  He  also  states 
that  the  addition  of  infusions  of  roasted  coffee  to  decaying  and  odorous 
animal  or  vegetable  matter  served  as  a  protective  against  miasm  and  con- 
tagion. 

Close  (2)  suggests  a  formula  for  making  candles  of  coffee  to  be  burned, 
for  the  purpose  of  disinfecting  a  dwelling. 

Rabateau  (3)  found  the  growth  of  infusoria  to  be  inhibited  by  the 
empyreumatic  substances  of  coffee  infusions.  Oppler  (4)  in  his  researches 
as  army  surgeon  was  seeking  an  antiseptic  dressing  which  would  always 
be  at  hand,  and  found  in  roasted  coffee,  ground  very  fine,  a  suitable  sub- 
stance for  temporary  field  antiseptic  use,  as  well  as  one  that  would 
deodorize  iodoform  (5)  when  mixed  in  the  proportion  of  40  to  50  per 
cent. 

His  disinfection  experiments  were  made  upon  urine,  meat,  and  solutions 
of  gelatin,  and  showed  that  one  grain  of  coffee-powder,  added  to  ten 
grains  of  blood,  urine,  or  gelatin,  would  inhibit  bacterial  growth  for 
several  days ;  and  also,  if  one  grain  of  coffee  powder  is  mixed  with  the 
urine  or  blood,  aftet  it  had  fermented,  the  odor  was  removed,  and  the 
acid  reaction  of  the  urine  restored. 

He  also  succeeded  in  making  a  mixture  of  coffee  (5.5  grams)  and 
chopped  meat  (12.5  grams)  which  would  keep  without  decay  for  several 
years. 

Heim  (6)  in  following  out  the  experiments  of  Oppler  worked  with  pure 
cultures  of  staphylococcus  aureus,  s.  albus,  streptococcus  pyogenes, 
bacillus  anthracis,  and  others,  drying  them  on  silk  threads  and  then 
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placing  them  into  tubes  containing  a  ten  per  ceq^.  coffee  infusion,  also  by 
sowing  upon  gelatin  to  which  five  per  cent,  of  coffee  had  been  added. 
His  results  were  substantially  the  same  as  those  of  Oppler,  and  he  con- 
cludes that  fresh,  finely  ground  coffee  is  a  sufficient  disinfectant  dressing 
for  wounds,  acting  as  a  protective  screen  against  germs  from  without ; 
but  that  it  must  be  admitted  that  bacteria  may  be  brought  onto  the 
wound  with  the  dried  coffee.  He  disputes  its  complete  deodorizing 
power  for  iodoform. 

Suchsdorf  (7)  undertook  an  extensive  work  upon  the  bacteria  of  the 
alimentary  canal,  in  which  he  states  his  objects  as  follows  : 

I  St.  To  determine  the  number  of  germs  in  faeces. 

2d.  To  determine  the  influence  of  sterile  foods  on  the  number  of 
bacteria  in  the  faeces. 

3d.  To  determine  the  influence  of  wine,  coffee,  tea,  etc.,  upon  the 
bacteria  of  fsces. 

His  experiments  upon  coffee  and  tea  were  made  by  preparing  infusions 
as  they  are  prepared  for  domestic  use. 

Fifty  grams  of  coffee  were  boiled  for  two  or  three  minutes  in  one  liter 
of  water  and  filtered  while  hot  through  a  double  filter  into  a  sterile  flask. 
Tea  was  taken  in  the  proportion  of  ten  grams  of  the  leaves  to  a  liter  of 
boiling  water  and  permitted  to  stand  ten  minutes,  when  it  was  filtered  as 
above.  By  exposing  these  infusions  to  the  air  of  his  laboratory,  or  by 
inoculating  with  sewer  water  he  found  that  the  infusion  of  coffee  remained 
clear,  while  the  infusion  of  tea  readily  became  cloudy  with  bacteria 
growth,  and  this  macroscopic  result  was  borne  out  by  the  microscope  and 
by  culture  tests.  He,  however,  observed  that  the  molds  (hyphomycetes) 
grew  more  abundantly  upon  the  coffee  than  upon  the  tea. 

A  series  of  experiments  was  undertaken  by  Liideritz  (8)  for  the  pur- 
pose of  discovering  a  healthful  beverage  that  could  be  used  during  epi- 
demics without  fear  of  being  or  becoming  contaminated.  His  results  are 
substantially  as  those  given  above,  and  he  recommends  the  use  of  coffee, 
either  hot  or  cold,  in  this  capacity. 

None  of  these  experiments,  except  the  suggestion  given  by  Close,  in 
his  formula  for  disinfective  candles,  seems  to  have  used  the  fumes  of 
burning  coffee  as  a  disinfecting  agent,  though  probably  the  results  of 
these  more  or  less  scientific  investigations  of  the  subject  are  accountable 
for  the  wide-spread  popular  confidence  in  the  fumes  of  coffee  as  a 
deodorizer  and  a  disinfectant  for  rooms  that  have  be«n  occupied  by  per- 
sons suffering  from  contagious  diseases. 

These  considerations  caused  Professor  Abbott,  Director  of  the  Labora- 
tory of  Hygiene,  University  of  Pennsylvania,  to  suggest  the  desirability 
of  some  further  tests  upon  the  disinfective  powers  of  the  substances 
given  off  by  burning  coffee,  to  determine  whether  the  fumes  were  really 
disinfective  or  merely  deodorizing.  The  experiments  here  described 
were  conducted  irj  the  Hygienic  Laboratory  of  the  University  of  Penn- 
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sylvania,  under  the  direction  of  Professor  Abbott,  and  were  in  detail  as 
follows : 

Pure  cultures  of  staphylococcus  pyogenes  aureus,  streptococcus  pyo- 
genes, bacillus  coli  communis,  bacillus  typhi  abdominalis,  bacillus  diph- 
theria, bacillus  anthracis,  bacillus  subtilis,  bacillus  mesentericus  vulgaris, 
were  made  in  bouillon.  Into  these  cultures  sterilized  silk  threads  were 
placed,  and  the  culture  grown  in  the  incubator,  after  which  the  threads 
were  dried  in  sterile  Petri  plates  and  then  exposed  for  varying  lengths  of 
time  to  the  fumes  of  burning  coffee.  At  the  same  time  additional  exper- 
iments were  made  to  determine  whether  any  disinfective  property  that 
might  be  found  resided  in  the  coffee  per  se,  or,  as  suggested  some  years 
ago  by  Koch,  if  it  was  merely  referable  to  the  empyreumatic  oil  commonly 
occurring  as  products  of  combustion  of  vegetable  substance  in  general. 
For  this  purpose  other  threads  were  similarly  exposed  to  the  fumes  from 
roasting  beans,  dried  peas,  tea  leaves,  cocoa  beans,  and  chicory  root. 

After  exposure,  the  threads  were  transferred  to  bouillon  and  permitted 
to  remain  for  twenty-four  hours  in  the  incubator  at  37°  C,  after  which 
agar  slant  cultures  were  made  from  this  bouillon  and  again  incubated  for 
twenty-four  hours,  when  the  growth,  if  any,  was  observed.  As  an  addi- 
tional precaution,  part  of  the  experiments  were  controlled  by  pouring 
agar  plates  of  the  control  and  exposed  threads  and  incubating,  the  same 
as  the  agar  slant  cultures ;  but  the  results  differed  in  no  respect  from  the 
experiments  in  which  the  agar  slant  cultures  alone  were  used.  When 
doubt  as  to  the  identity  of  any  growth  occurred,  other  microscopical  and 
cultural  tests  were  applied  as  precautionary  measures. 

The  first  experiments  were  conducted  with  an  apparatus  constructed  as 
shown  in  Fig.  i,  in  which  A  is  a  tin  can  containing  a  tripod  support  C, 
for  a  pan  B,  in  which  the  coffee,  etc.,  is  placed  for  roasting.  A  Bunsen 
burner  is  at  D  to  supply  the  heat.  E  is  a  Wolff's  flask  to  catch  the  con- 
densed vapors  and  cool  the  air  before  it  enters  the  bell  jar  F,  in  which  is 
a  lattice-work  support  H,  on  which  are  placed  the  open  Petri  plates  J, 
face  down,  so  that  the  condensed  vapors  may  not  accumulate  in  them 
and  thus  saturating  the  threads  vitiate  the  experiments.  The  Petri  dishes 
could  be  placed  in  an  inverted  position  for  the  reason  that  in  drying,  the 
bouillon  caused  the  threads  to  adhere  slightly  to  the  glass.  G  is  a 
thermometer,  and  it  might  be  said  here  that  in  none  of  the  experiments 
did  the  temperature  in  the  bell-jar  rise  above  30°  C.  Kand  represent 
the  8-liter  flask  used  as  an  aspirator  for  drawing  the  fumes  through  the 
apparatus ;  but  in  the  latter  part  of  the  investigation  the  amount  of  air 
aspired  was  no  longer  measured,  and  an  ordinary  filter  aspirator  was  sub- 
stituted for  the  bottles. 

The  following  are  the  results  of  the  experiments,  the  plus  (-|-)  sign 
signifying  that  disinfective  properties  were  found,  and  consequently  no 
growth  observed  upon  the  solid  culture  media,  while  the  minus  sign  ( — ) 
indicates  that  the  bacteria  were  not  killed. 
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Table  I. —  Givmg  resul^  of  exposures  of  variotis  species  of  bacteria  to  the  fumes  ofroastitzg 
coffee.    +  vieans  (disinfection;  —  means  no  disinfection. 


Experiments  With  Coffee. 


Number. 

Exposure. 

Results. 

Cocci. 

Bacillus. 

General. 

Special. 

Grams. 

Hours. 

Aureus. 

Strepto. 

Coli. 

Typhi. 

Diphtheria. 

Anthracis. 

Subtilis. 

Mesentericus. 

A. 

I 

Con 

trol 

2 

SO 

3 

60 

4. 

4_ 

4_ 

4_ 

4_ 

r 

4 

108 

2 

_L 

\ 

4_ 

4_ 

\ 

4_ 

4- 

5 

'2 

4. 

4_ 

4_ 

4_ 

4_ 

6 

205 

\% 

+ 

+ 

+ 

+ 

+ 

— 

— 

— 

7 

265 

+ 

+ 

+ 

+ 

+ 

— 

— 

— 

B. 

Con 

2 

4y 

J 

4. 

4. 

4_ 

\ 

4- 

J 

82 

2 

4. 
1 

4. 

_1_ 

1 

4- 

4- 

4 

108 

3 

+ 

+ 

+ 

+ 

+ 

— 

— 

— 

5 

165 

4 

+ 

+ 

+ 

+ 

+ 

— 

— 

— 

D 

200 

5 

1 

T 

+ 

+ 

1 

+ 

C. 

I 

Con 

trol 

2 

26 

I 

J 

6q 

2 

4- 

4- 

4. 

4- 

4- 

A 

100 

4- 

4- 

4- 

4- 

4- 

4 

4_ 

\ 

4_ 

4_ 

r 

D.i 

I 

Con 

trol 

2 

60 

I 

+ 

+ 

+ 

+ 

+ 

3 

108 

2 

+ 

+ 

+ 

+ 

+ 

4 

I7S 

3 

+ 

+ 

+ 

+ 

+ 

E.i 

I 

Con 

trol 

2 

45 

I 

+ 

+ 

3 

71 

+ 

+ 

+ 

+ 

+ 

4 

131 

3 

+ 

+ 

+ 

+ 

+ 

F.2 

I 

Con 

trol 

2 

60 

I 

3 

108 

+ 

+ 

4 

175 

3 

+ 

+ 

+ 

+ 

+ 

S 

200 

4 

+ 

+ 

+ 

+ 

+ 

G.8 

I 

Con 

trol 

2 

31 

3 

74 

I 

4 

87 

5 

1 1 1 

2 

6 

170 

3 

7 

203 

4 

8 

256 

5 

9 

3>8 

6 

1  Dried  coffee  used  ;  2  per  cent,  of  weiglit  lost  in  drying. 

2  Roasted  coffee  used  ;  12  per  cent,  of  weight  lost. 

'  Fumes  washed  through  solution  of  potassium  hydrate. 
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Table  i. — Continued.  ^ 


Experiments  With  Coffee. 


Number. 

Exposure. 

Results. 

Cocci. 

Bacillus. 

General. 

Special. 

Grams. 

Hours. 

Aureus. 

Strepto. 

Coli. 

Typhi. 

Diphtheria. 

Anthracis. 

Subtilis. 

Mesentericus. 

H.* 

I 

Con 

trol 

2 

25 

y^ 

3 

79 

I 

+ 

4 

94 

^% 

5 

no 

2 

+ 

6 

155 

3 

+ 

+ 

+ 

+ 

7 

2IO 

4 

+ 

+ 

+ 

+ 

8 

348 

5 

+ 

+ 

+ 

+ 

+ 

9 

416 

6 

+ 

+ 

+ 

+ 

+ 

It  will  be  noticed  from  table  i  that  the  fumes  from  burning  coffee  do 
disinfect  the  threads  and  that  the  time  of  exposure  is  a  factor.  In  exper- 
iment B  of  table  i  we  find  49  grams  of  coffee  burned  in  one  hour  to  be 
germicidal  for  all  but  spore-forming  bacilli,  while  in  experiment  A  of  the 
same  table  we  have  fifty  grams  burned  in  a  half  hour  giving  no  disinfec- 
tive  action.  Experiments  D  and  E  show  that  while  60  grams  of  coffee 
burned  in  one  hour  kills  non-spore-forming  bacteria,  45  grams,  burned  in 
the  same  length  of  time,  fail  to  kill  staphylococcus  aureus,  bacillus  diph- 
theriae  and  streptococcus  pyogenes.  Again,  in  experiment  C  we  find 
that  26  grams  of  coffee  burned  in  one  hour  were  insufficient  to  disinfect 
any  of  the  threads.  In  no  case  could  the  spores  of  any  organism  used 
be  killed  by  the  fumes  of  coffee  or  any  of  the  other  materials  burned. 
Experiments  D  and  E,  in  which  coffee  that  had  been  dried  in  the  drying 
oven  until  it  ceased  to  lose  weight,  was  used,  show  that  by  this  process 
the  disinfectant  property  of  the  coffee  was  materially  decreased,  while 
experiment  F,  in  which  the  coffee  used  had  been  roasted  to  a  brown  color, 
shows  that  roasting  still  further  decreases  the  disinfectant  property. 

A  wash  bottle  was  now  placed  between  the  roaster  A  and  the  bell-jar, 
F,  at  the  point  Z  (Fig.  i),  and  by  passing  the  fumes  through  distilled 
water,  contained  in  this  bottle,  the  disinfectant  action  was  diminished  to 
a  considerable  degree,  the  bacillus  typhosus  not  being  killed  until  one 
and  one-half  hours,  during  which  94  grams  of  coffee  were  burned  (see 
experiment  H,  table  i,)  while  bacillus  coli,  B.  diphtheria  and  streptococcus 

*  Fumes  washed  through  distilled  water. 
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pyogenes  were  only  killed  after  burning  155  grams  of  coffee  in  three 
hours.  The  staphylococcus  aureus  required  348  grams  of  coffee  and  5 
hours'  exposure  to  kill  it. 

When  the  distilled  water  in  the  wash  bottle  was  replaced  by  a  solution 
of  potassium  hydroxide,  the  disinfectant  properties  were  entirely  removed 
(see  experiment  G,  table  i). 

Thinking  that  the  products  of  combustion  of  the  illuminating  gas, 
some  of  which,  it  will  be  noticed  from  Fig.  i,  will  be  aspirated  over  with 
the  fumes  of  burning  coffee,  might  have  some  effect  upon  the  bacteria,  an 
experiment  similar  in  all  respects  to  the  foregoing  was  performed,  except 
that  no  substance  was  put  in  the  pan  B,  to  be  roasted.  The  results  as  out- 
lined in  table  2  show  that  no  effect  whatever  was  produced  upon  the 
germs  by  this  treatment,  but  that  the  antiseptic  property  found  resided  in 
the  fumes  given  off  by  the  burning  substances. 

Table  2. 
( —  no  disinftciion.) 


Products  of  Combustion  of  Gas  Alone. 


Results. 

Number. 

Exposure. 

Cocci. 

Bacillus. 

Diphtheria. 

to 

General. 

Special. 

Grams. 

Hours. 

Aureus. 

Strepto. 

Coli. 

Typhi. 

Anthracis. 

Subtilis. 

Mesenteric 

J- 

I 

2 
3 
4 
5 
6 

7 

Nothing  burned 
but  illuminat-  _ 
ing  gas.  0' 

trol 

I 

2 
3 
4 
5 
6 

In  spite  of  the  condenser  E  much  of  the  water-vapor  from  the  burned 
gas  was  carried  over  into  the  bell-jar  and  thus  to  a  degree  saturated  the 
threads,  and  even  spoiled  several  experiments.  Hoping  to  get  rid  of  this 
objection,  an  apparatus  was  constructed  as  shown  in  Fig.  2,  to  take  the 
place  of  the  pan  (B)  and  can  (A)  in  Fig.  i,  and  the  condenser  (E)  was 
surrounded  with  ice.  In  this  apparatus  the  tube  a  passes  beyond  the 
flame,  thus  keeping  practically  all  products  of  gas  combustion  from  the 
threads,  the  coffee  being  thrown  into  the  can  and  the  latter  closed  by  a 
tightly  fitting  cover.    This  removed  the  objection  entirely,  and  none  of 
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the  fumes  of  the  roasting  coffee  were  lost,  though  the  amount  of  vapor 
formed  by  burning  even  roasted  coffee  was  considerable.  The  results, 
however,  were  substantially  as  with  the  former  apparatus,  experiments  C, 
D,  and  E  being  performed  with  this  can. 


Fig.  2. — A  copper  can  with  tightly  fitting  cover  and  tubulatures  brazed  into  its  two  sides  as  indicated 
by  a  and  b.  The  can  is  4  inches  in  diameter  and  6  inches  in  height.  Tube  a  reaches  beyond 
the  flame,  which  impinges  upon  the  centre  of  the  bottom,  while  tube  b  is  connected  with  the 
condenser  E  shown  in  fig.  i. 

Table  3. — Girijig  the  results  of  exposiire  of  various  species  of  bacteria  to  the  fu7)ies  of 
roasting  coffee  /«  a  space  of  one  and  one  half  cubic  meters.  -(-  means  disinfection,  and 
—  means  no  disinfection. 


Experiments  in  Larger  Space. 


3  burned  in 
3  L.  space. 

Effects. 

V 

Cocci. 

Bacillus. 

Numb 

Gram: 

Aureus. 

Strepto. 

Coli. 

Typhi. 

Diphtheriae. 

U. 

Control 
10* 
lot 

Control 
20* 

20t 

Control 
40* 
4ot 

Control 
60* 
6ot 

V. 

W. 

X. 

+ 

+ 

Y. 

Control 
80* 
Sot 

+ 

+ 

+ 

+ 

Z. 

Control 

ICQ* 

loot 

+ 

+ 

+ 

+ 

+ 

•Those  marked  witli  an  asterisk  (*)  were  inoculated  into  bouillon  immediately  after  burning  the 
coffee  but  without  remaining  over  night  in  the  fume-laden  atmosphere. 

t  Remained  in  hood,  in  the  fume-laden  air,  over  niglit  before  being  inoculated  into  bouillon. 


DISINFECTION  BY  FUMES  FROM  BURNING  COFFEE.       1 29 

A  series  of  experiments  was  made  for  the  purpose  of  determining 
whether,  as  ordinarily  used,  these  fumes  were  of  any  use  as  a  disinfectant 
forrooms.  A  hood  of  about  1.5  cu.  metre  capacity  was  sealed  as  tight  as  an 
ordinary  room  could  well  be  closed.  Papers  inoculated  with  various  germs  ' 
were  placed  in  various  parts  of  the  space,  and  coffee  burned  in  an  open  pan, 
and  the  papers  permitted  to  remain  in  this  fume-laden  atmosphere  until 
the  next  day,  or  about  24  hours,  when  the  exposed  papers  were  inoculated 
into  bouillon,  incubated  at  37*  C.  for  24  hours,  and  from  this  inoculations 
were  made  upon  agar  plates  and  slant  cultures,  and  the  growth  observed 
next  day.  Control  cultures  were  also  made  from  a  part  of  each  of  the 
inoculated  papers,  and  all  showed  an  abundance  of  living  bacteria. 
Other  tests  were  made  by  inoculating  parts  of  the  exposed  papers  into 
bouillon,  immediately  after  burning  the  coffee,  i.  e.,  they  were  not  per- 
mitted to  remain  in  the  disinfecting  atmosphere  over  night,  and  ,in  all 
such  cases  no  disinfective  property  was  observed.  This  fact  would  indi- 
cate that  in  the  experiments  where  the  inoculated  threads  were  exposed 
in  the  bell-jar,  if  a  longer  exposure  had  been  given,  much  less  coffee 
would  have  been  required  to  obtain  the  same  results. 

The  results  are  shown  in  Table  3,  on  opposite  page. 

It  will  be  seen  from  this  that  a  disinfectant  property  is  manifested  when 
coffee  is  burned  under  these  circumstances,  though  the  large  amount 
necessary  to  obtain  it  would  practically  preclude  its  use — in  fact,  the 
results  which  are  shown  here  are  not  to  be  looked  upon  so  much  as  of 
practical  value,  but  rather  as  interesting  in  that  they  demonstrate  some 
scientific  foundation  for  the  popular  use  to  which  coffee  is  often  put. 

Similar  experiments  to  the  above  were  also  performed  with  beans,  but 
no  disinfective  property  was  observed  until  110  grams  had  been  burned 
in  the  space  described,  and  then  only  for  bac.  typhi  abdom.,  and  bac. 
coli  communis.  The  experiments  upon  chicory  root,  tea  leaves,  beans, 
peas,  and  cocoa  beans  indicate  that  these  substances  when  similarly  used 
have  slight  germicidal  powers,  especially  the  ground  chicory  root.  The 
results  of  these  experiments  are  as  follows : 
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Table  4. — Giving  the  results  of  exposure  of  various  species  of  bacteria  to  the  fumes  of 
roasting  beans,  chicory  root,  and  other  vegetable,  substances  -j-  means  disinfection, 
and  —  means  no  disinfection. 


Experiments  With  Beans,  Chicory,  etc. 


Number. 


Materials 
burned. 


Exposure. 


rt 


Results. 


Cocci. 


Bacilli. 


a. 

(5 


3 


Beans 


Beans 


Tea 


Peas 


Chicory 


Chicory 


Dried  chicory 


Con 

59 
120 
180 
203 

Con 

70 
130 
199 
220 

35° 
400 
425 

Con 
16 
33 
43 

58 
73 
90 

Con 

98 
180 
242 
320 
401 

Con 

17 

40 

50 

Con 

62 
152 
183 

Con 

60 
108 
17s 


trol 


trol 

I 

2 
3 
4 
5 
6 

7 

trol 

I 
2 

3 
4 
5 
6 

trol 

I 
2 
3 
4 
5 
6 

trol 


trol 

I 

2 
3 

trol 

I 

'y 

3 


+ 


+ 


+ 


+ 


+ 


+ 


+  i  + 


+ 


+ 
+ 


+ 
+ 
+ 
+ 
+ 


+ 
+ 


+ 
+ 


+ 


+ 
+ 
+ 


+ 
+ 


+ 
+ 


+ 


+ 
+ 
+ 


+ 
+ 


+ 
+ 
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Table  4. — Continued. 


Number. 


Experiments  With  Beans,  Chicory,  etc. 


Materials 
burned. 


Exposure. 


Dried  chicory 


Cocoa 


Cocoa 


Con 
40 
70 
90 

Con 

15 

28 

50 

Con 

50 
86 
106 


trol 

I 
2 
3 


I 

2 
3 

trol 

I 

2 
3 


Cocci. 


+ 


+ 


Results. 


Bacilli. 


D. 


+ 


+ 


+ 


+ 


+ 


These  experiments  demonstrate  that  while  a  disinfectant  property  is 
exhibited  by  the  fumes  of  ordinary  vegetable  substances,  it  is  not  nearly 
so  striking  as  in  the  case  of  coffee,  except  in  the  chicory  root,  where  a 
marked  similarity  occurs  in  its  effect,  though  not  quite  so  strong  as  the 
coffee.  It  must  be  concluded,  therefore,  that  the  greater  part  of  the  dis- 
infectant property  of  burning  coffee  resides  in  some  substance  or  sub- 
stances found  in  it,  but  not  found  in  any  other  of  the  vegetable  products 
used  in  these  experiments,  unless  it  be  the  chicory  root. 

A  series  of  experiments  was  performed  by  making  solutions  of  dif- 
ferent percentages  of  the  condensed  vapor  that  was  arrested  in  the  con- 
denser E  (see  Fig.  i)  in  bouillon,  and  inoculating  with  various  organisms, 
incubating  for  24  hours  and  then  transplanting  upon  agar  slant  cultures, 
and  pouring  plates  for  the  observation  of  the  growth. 

The  reaction  of  all  the  distilates  was  acid  to  litmus,  except  that  of 
coffee,  which  was  alkaline. 

A  similar  experiment,  in  which  the  condensed  vapor  in  the  condenser 
E  from  the  burned  illuminating  gas  in  experiment  J,  showed  no  inhibitive 
action. 

Table  4  will  show  the  results  of  this  series. 

It  must  be  borne  in  mind  that  in  the  presence  of  so  many  more  effi- 
cient disinfectants  no  practical  use  can  be  claimed  for  coffee  in  competi- 
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tion  with  them,  but  the  results  are  interesting  in  that  they  show  a  grain 
of  scientific  truth  at  the  basis  of  the  popular  practice  of  burning  coffee 
in  the  sick  room.  With  this  in  mind  it  would  seem  in  place  to  draw  the 
following  conclusions  : 

CONCLUSIONS. 

1.  There  is  a  disinfectant  property  in  the  fumes  of  burning  coffee. 

2.  This  property  is  also  found  in  many  vegetable  substances,  but  to  a 
very  slight  degree. 

3.  The  typhoid  and  colon  bacillus  are  much  more  easily  destroyed  in 
this  way  than  the  staphylococcus  and  streptococcus  pyogenes  or  the  diph- 
theria bacillus. 

4.  The  time  of  exposure  is  a  large  factor  in  the  germicidal  property,  as 
well  as  the  amount  of  coffee  used. 

5.  Only  the  vegetative  forms  of  bacteria  can  be  killed  in  this  way, 
spores  successfully  resisting  all  experiments. 

6.  Green  coffee  is  better  for  use  than  browned. 

7.  The  disinfective  substance  is  largely  washed  from  the  fumes  by  dis- 
tilled water,  and  wholly  so  by  potassium  hydroxide. 
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Frieberg  1832. 

2.  Close — C\t&d\xi  ArchiT  der  P/iar}nacie,voti  Liidwig  1872,51  yahr^ 
III  Reihe  Bd  18,  S  556. 
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Pulverized  potassium  chloride,         ...        2  parts. 
Tragacanth,    .......        4  parts. 

Sugar  syrup,    .        .        .        .        .        .        .       3  parts. 

3.  Rabateaii — Cited  in  Husemann's  Arzeiftiittel/ehre,  1883,  Bd  II  S  968. 

4.  Oppler — Der  Kaffee  als  antisepticam ;  Deutsche  Militararztliche 
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30  page  521. 
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medicinische  Wochenschrift  1887,  nr.  16,  page  293  and  nr.  17,  page  312. 

Heim — Ueber  vermhiderte  Widerstandsfdhigkeit  von  Milzbransporen, 
Centralblatt  i.  Bact.  1887  Bd  Inr.  25  page  737. 

7.  Suchsdorf — Archiv  filr  Hygieine  1886  Bd  IV. 

8.  Liidertz — Einige  untersuchungen  iiber  die  Einwirkung  des  Kaffeein- 
fuses  auf  die  Bacterien  zeitsch  f.  Hygiene,  Bd  VII  1889  page  24. 
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DISCUSSION  ON  THE  REPORT  AND  PAPERS  ON  DISINFEC- 
TANTS. 


Dr.  Arthur  R.  Reynolds,  of  Chicago. — During  the  past  year  and  a 
half  a  series  of  tests  of  the  efficiency  of  the  disinfecting  appliances,  by 
which  it  is  proposed  to  use  formaldehyde  as  a  germicidal  agent,  has  been 
carried  out.    The  appliances  were  obtained  from  the  following  firms  : 


Truax,  Greene  &  Co.,      Hollister  lamp. 


Kny  &  Co., 
Sargent  &  Co., 
Lilly  &  Co., 
Sanitary  Cons.  Co., 
Fries  &  Bro., 
Sobering  &  Glatz, 
Boydston, 


Kny  lamp, 

Robinson, 

Moffatt  lamp, 

Generator, 

Trillat  generator, 

Formalin  disinfector, 

Generator, 


Using  Methyl  alcohol. 
Methyl  alcohol. 
Methyl  alcohol. 
Methyl  alcohol, 
Formochloral, 
Formochloral, 
Paraform  pastils, 
Special  compounds. 


All  of  the  appliances  were  first  tried  strictly  in  accordance  with,  the 
directions  received  with  them.  Various  cultures  were  used  both  of  the 
non-pathogenic  and  the  pathogenic  varieties.  The  bacteria  were  some- 
times in  the  condition  of  cultures  growing  upon  the  surface  of  moist  cul- 
ture media,  sometimes  dry  upon  solid  surfaces,  as  glass ;  sometimes  dry 
on  pieces  of  various  textile  fabrics,  sometimes  covered  and  sometimes 
freely  exposed. 

The  first  trials  were  made  under  the  best  conditions  we  could  obtain. 
Later,  another  series  of  experiments  was  made  under  such  usual  condi- 
tions as  are  found  by  our  disinfectors  in  their  daily  round  of  work. 

The  results  of  the  tests  showed  that  the  Truax,  the  Kny,  and  the  Lilly 
lamps  did  not  produce  formaldehyde  rapidly  enough  to  give  results  in  the 
time  claimed  by  the  makers.  The  Sargent  lamp  operated  rapidly,  using 
up  the  methyl  alcohol  quickly,  but  a  large  part  of  it  was  evidently  simply 
volatilized  or  converted  into  inert  substances.  The  New  York  Sanitary 
Construction  Company's  generator  was  difficult  to  manipulate,  and  the 
mechanical  arrangement  such  that  Vve  looked  upon  the  apparatus  as  not 
being  free  from  danger  of  explosion.  The  Trillat  lamp  operated  well 
and  gave  fairly  good  results  in  the  one  test  that  was  made,  but  its  size 
and  weight  and  complicated  manipulation  were  such  that  it  could  not  be 
used  practically  by  the  ordinary  disinfector.  The  Sobering  vaporizer, 
and  that  from  Boydston,  are  still  under  test,  but  do  not  seem  to  give 
results  different  from  the  others. 

It  was  found  that  non-pathogenic  bacteria  were  killed  with  great  diffi- 
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culty  and  that  they  invariably  lived  beyond  the  periods  fixed  by  the 
makers  as  the  time  for  disinfection.  Pathogenic  bacteria  were  more 
easily  killed.  The  dried  specimens  were  also  more  promptly  killed  than 
those  that  were  moist.  No  good  results  were  obtained  in  less  than  eight 
hours  under  the  best  conditions.  (Moffat  lamp,  Trillat  generator.)  All 
experiments  were  failures  when  the  temperature  was  under  60  degrees  F. 

The  method  is  so  far  not  practical,  because  the  average  time  for  a 
fumigation  is  five  hours  in  the  ordinary  city  house  such  as  the  department 
is  called  on  to  deal  with,  and  because  of  the  inability  of  having  all 
objects  perfectly  dry  and  the  temperature  of  the  room  always  elevated. 

It  should  be  added  that  in  the  experiments  every  suggestion  of  the 
experts  representing  the  different  apparatus  was  scrupulously  followed-*— 
those  with  the  Hollister,  Moffat,  and  Trillat  generators  were  made  under 
the  direct  supervision  and  with  the  cooperation  of  the  inventors  or  their 
representatives  and  our  results  were  corroborated  by  them. 

Chicago  is  still  using  sulphur  dioxide  for  house  and  room  disinfection 
and  we  are  satisfied  with  the  results,  so  far  as  securing  positive  steriliza- 
tion as  shown  by  the  exposure  of  cultures.  This  is  done  in  every 
instance,  and  where  growth  follows  the  disinfection  is  repeated.  There 
are,  of  course,  objections  to  sulphur  fumigation  and  it  is  to  be  hoped 
that  such  an  ideal  disinfecting  agent  as  formaldehyde  gas  may  soon  be 
made  practically  applicable.  We  have  not  found  it  so  yet  in  our  experi- 
ence, but  we  have  not  given  up  its  investigation. 

It  is  to  be  understood  that  we  do  not  rely  solely  on  the  sulphur  dioxide. 
No  matter  what  form  of  aerial  disinfectant  is  used  it  must  be  supple- 
mented by  washing  surfaces,  fabrics,  and  furniture  with  the  bichloride 
solution,  formalin  or  some  other  liquid  bactericide — a  generous  use  of 
soap  and  hot  water  will  answer.  And  no  disinfection  is  accounted  by  us 
as  complete  that  does  not  include  the  freest  exposure  of  the  room  and  its 
contents  to  sunshine  and  fresh  air — Nature's  potent  disinfectors. 

Dr.  H.  D.  Pease,  of  Philadelphia. — Reference  has  been  made  to  a 
few  tests  by  the  Philadelphia  Board  of  Health  Laboratory  with  genera- 
tors of  formaldehyde  gas,  and  also  to  the  spray  apparatus.  I  selected 
three  different  rooms,  going  around  with  disinfectors  and  using  test 
objects,  consisting  of  paper  folded  with  the  staphylococcus  aureus,  the 
diphtheria  bacillus,  or  the  bacillus  subtilis  dried  on  the  under  side  of 
the  fold,  these  papers  being  wrapped  in  sterilized  gauze.  The  result  was 
that  when  using  the  spray  apparatus  we  failed  to  kill  any  of  the  organisms 
in  the  test  objects.  However,  the  solution  used  in  the  spray  apparatus 
was  weak.  I  found  that  when  we  used  one  part  of  formalin  to  three 
parts  of  water,  the  operation  was  sufficient,  when  carried  on  for  ten 
minutes,  to  thoroughly  disinfect  the  objects  placed  on  the  surface  of  the 
room.  It  was  impossible,  however,  to  stay  in  the  room  while  spraying  it, 
and  I  had  to  run  out  every  few  minutes,  and  then  return  and  spray  again. 
We  undertook  to  operate  the  Trillat  autoclave  with  the  same  test  objects. 
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some  of  which  were  placed  in  coat  pockets,  others  in  a  bureau  drawer, 
others  wrapped  in  a  blanket,  and  others  wrapped  in  absorbent  cotton. 
We  obtained  in  every  case  thorough  disinfection  of  the  surface  of  the 
room,  but  did  not  always  kill  those  wrapped  up  in  the  various  coats, 
blankets,  ^tc. ;  and  I  may  say,  the  autoclave  was  run  strictly  according  to 
the  directions  given,  and  on  one  occasion  Mr.  Fries  ran  it  himself  just 
exactly  as  he  wanted  it  done.  In  transferring  the  bacteria  back  onto 
ordinary  blood  serum,  or  into  bouillon  or  agar-agar,  I  did  not  transfer 
them  again  from  that  tube  to  another,  although  the  test  objects  were 
thoroughly  exposed  to  the  open  air  for  at  least  twelve  hours  after  opera- 
tion. It  may  have  been,  however,  that  the  bacteria  had  absorbed  enough 
formaldehyde  to  prevent  their  growth  in  the  culture  medium.  This  was 
suggested  to  me  by  the  remarks  of  Professor  Burrage,  and  I  propose  to 
conduct  further  experiments  along  this  line,  transferring  from  one  tube  to 
another. 

I  have  lately  used  a  new  apparatus  designed  by  the  Sanitary  Construc- 
tion Company,  but  as  I  did  not  know  exactly  how  to  use  it  the  first  time, 
I  failed  to  get  as  good  results  as  with  the  Trillat  autoclave.  At  the 
present  time  I  do  not  think  any  one  is  capable  of  stating  what  any  of  the 
methods  of  generating  gas  are  able  to  do,  and  it  will  require  a  vast 
amount  of  experimental  work  carried  on  for  a  period  of  two  or  three 
years,  before  we  shall  be  able  to  determine  just  exactly  what  is  necessary 
to  disinfect  a  given  room.  The  plaster  of  the  walls  of  an  ordinary  room 
is  a  great  absorber  of  formaldehyde  gas,  and  after  a  room  is  thoroughly 
aired,  if  shut  up  again  and  allowed  to  remain  so  for  two  or  three  days,  it 
is  impossible  to  remain  in  the  room,  owing  to  the  amount  of  gas  given  off 
from  the  walls  which  have  previously  absorbed  it. 

The  test  objects  inclosed  in  paper  are  those  least  likely  to  be  killed. 
Paper  is  one  of  the  most  difficult  things  for  the  gas  to  penetrate. 

Dr.  McFarland,  of  Philadelphia. — I  have  been  very  much  interested 
in  the  papers  that  have  been  read  up  on  this  subject,  and  I  wish  to  give 
briefly  my  experience  with  formaldehyde  generators.  I  have  had  but  two 
of  them,  one  a  scientific  test,  the  other  a  practical  test,  and  in  both  the 
results  were  so  surprising  to  me  that  I  kept  quiet.  The  apparatus  used 
for  the  scientific  test  was  that  of  Professor  Robinson.  The  experiment 
was  a  complete  failure.  I  used  it  in  a  room  10  x  10x8  feet  in  size  at 
the  Medico-Chirurgical  College  of  this  city.  The  only  openings  in  the 
room  were  the  cracks  or  crevices  under  the  doors  which  were  left 
untouched.  The  experiments  I  made  were  similar  to  those  that  have 
been  cited.  Cultures  of  numerous  pathogenic  and  non-pathogenic  bacteria 
were  exposed,  some  grown  upon  agar-agar  with  the  tubes  plugged,  others 
without  plugs  ;  liquid  cultures  were  exposed,  some  dried  on  filter  paper  in 
open  Petri  dishes  ;  some  dry  in  sterile  earth,  and  others  poured  upon 
earth,  and  exposed  moist,  in  open  Petri  dishes.  After  the  period  of  dis- 
infection was  over  I  took  sterile  cotton,  and  with  it  gathered  dust  from 
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the  window-sills  and  other  places.  The  dust  was  not  sterile,  and  every 
culture  exposed  grew  well.  I  used  twice  the  quantity  of  methyl-alcohol 
suggested  in  the  instructions  accompanying  the  apparatus.  I  made  a 
second  experiment  with  equally  unsatisfactory  results.  The  amount  of 
gas  generated  seemed  insufificient  to  kill  anything.  In  both  e^tperiments 
the  temperature  of  the  room  was  about  60  degrees. 

My  second  experience  was  after  an  attack  of  diphtheria.  I  thought  I 
would  disinfect  my  own  room,  and  not  trust  to  the  Board  of  Health.  I 
had  two  formaldehyde  lamps  of  the  kind  resembling  small  chocolate  pots 
kindly  loaned  me  by  a  firm  in  this  city,  and  was  told  that  they  were  quite 
sufificient  to  sterilize  a  room  twice  the  size  of  mine.  I  started  them  and 
they  made  a  continual  hissing  noise  for  a  few  minutes,  after  which,  in 
entering  the  room,  there  was  no  smell  of  formaldehyde  gas.  I  reignited 
them,  held  them  in  front  of  me,  and  the  formaldehyde  was  forced  into 
my  face  in  considerable  amount.  They  always  failed  to  operate  long 
enough,  however,  to  make  disinfection  possible.  Later  I  tried  other 
similar  lamps  with  equally  bad  success.  When  I  found  all  the  alcohol 
consumed  there  still  seemed  to  be  practically  no  formaldehyde  in  the  room. 
I  was  much  disgusted,  and  when  by  and  by  the  representative  of  the 
Board  of  Health  came  and  disinfected  the  room  with  a  formalin  spray,  I 
felt  much  more  comfortable. 

The  lessons  drawn  from  experiments  like  these,  similar  to  those  men- 
tioned by  Professor  Severance  Burrage,  and  the  other  speakers,  are  these  : 
If  the  apparatus  is  not  a  reliable  one  the  room  is  not  disinfected,  and 
nothing  is  accomplished,  although  people,  who  cannot  judge,  may  be 
satisfied  with  the  effort.  Disinfection  must  be  based  upon  satisfactory 
experimental  evidence  and  be  thoroughly  well  done  or  it  becomes  a 
menace  to  science  by  destroying  the  confidence  of  the  profession. 

Dr.  Gardner  T.  Swarts,  of  Providence,  R.  I. — At  our  last  meeting 
in  Buffalo,  I  think  no  subject  introduced  there  attracted  more  attention 
than  that  of  formaldehyde  and  its  uses  in  disinfection.  We  all  became 
so  enthusiastic  over  the  subject  that  we  watched  the  generating  lamps  as 
they  were  at  work  in  the  various  rooms,  and  went  home  feeling  that  we 
could  overcome  some  of  the  difficulties  incidental  to  the  disinfection  of 
rooms  and  other  things  in  connection  with  infectious  diseases.  We  bought 
the  various  apparatus  that  have  been  described  and  illustrated  here 
to-day,  but  they  have  failed  to  work.  They  did  not  kill  the  microorganisms, 
and  we  were  disappointed.  The  results  are  not  perhaps  what  they  might 
be.  We  have  had  introduced  to  us  a  material  which  has  generally  been 
acknowledged  as  being  a  disinfectant  if  properly  applied.  Its  proper 
application  has  not  been  demonstrated.  It  is  to  be  hoped  that  future 
experiments  will  tell  us  how  much  formaldehyde  is  necessary,  make  us 
better  acquainted  with  the  necessity  of  knowing  the  temperature,  the 
barometric  range,  the  air  we  are  disinfecting,  and  the  amount  of  pres- 
sure needed  in  an  apparatus  to  generate  a  sufficient  amount  to  prevent 
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loss  through  orifices.  In  the  practical  application  of  this  material  to 
tenement  houses  it  is  not  possible  to  stop  up  every  orifice.  Pasting 
strips  of  gummed  paper  over  orifices  may  serve  a  certain  purpose.  There 
must  be  a  draught  near  these  cracks  and  crevices  in  which  the  desquam- 
ative mat^ial  may  have  been  blown.  To  have  an  apparatus,  such  as  is 
desired,  it  must  be  a  simple  and  inexpensive  one.  We  cannot  afford  to 
send  each  health  officer  a  hundred  dollar  autoclave  to  practise  with 
and  do  nothing.  It  must  be  sufficiently  simple  to  operate  itself.  We 
cannot  send  a  scientific  bacteriologist  with  the  apparatus.  The  appara- 
tus must  necessarily  be  placed  in  ignorant  hands,  and  it  has  to  operate 
by  itself.  I  believe  these  investigations  are  in  the  right  direction,  and 
that  in  the  near  future  we  shall  have  something  upon  which  we  can 
depend. 
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THE  SERUM  DIAGNOSIS  OF  TYPHOID   FEVER  FROM  THE 
PUBLIC  HEALTH  LABORATORY  POINT  OF  VIEW. 

By  F.  F.  WESBROOK,  M.  D.,  Director, 

AND 

L.  B.  WILSON,  M.  D.,  Assistant  Bacteriologist,  Laboratory  of  the  Minne- 
sota State  Board  of  Health. 

In  October,  1896,  the  Laboratory  of  the  Minnesota  State  Board  of 
Health  took  into  consideration  the  feasibility  of  adopting  this  method  of 
diagnosis  as  routine  work,  and,  during  the  next  four  months,  examinations^ 
were  made  with  the  view  of  determining  the  most  practicable  and  suitable 
method  for  use  under  conditions  such  as  are  obtained  in  a  laboratory 
which  is  called  upon  to  make  and  report  upon  examinations  from  all  parts 
of  a  large  state. 

The  now  well  known  dried  blood  method  of  Wyatt  Johnston  seemed  for 
the  reasons  given  by  him  most  suitable  for  the  work  and  after  a  thorough 
test  during  these  months  was,  with  but  a  few  modifications,  adopted,  and 
such  examinations  became  a  part  of  the  routine  work  of  the  laboratory. 

On  August  20th,  1897,  1,400  specimens  of  blood  had  been  examined 
and  reported  upon  to  the  physicians  furnishing  them.  Some  of  these 
examinations,  methods  employed,  and  results  obtained  were  presented  as 
a  '■'■Preliminary  Report  on  the  Senim  Diagnosis  of  Typhoid  Fe7>er  in  an 
Epidemic  During  which  B.  Typhi  abdominalis  was  Isolated  from  the  Pub- 
lic Water  Supply,''  to  the  Section  of  Pathology  and  Bacteriology,  British 

>  The  clinical  material  for  the  first  experiments  was  furnished  and  specimens  obtained  by  Dr.  H. 
^T.  Bracken,  Secretary  of  the  Minnesota  State  Board  of  Health,  who  reported  the  results  of  the 
laboratory  examinations  in  relation  to  the  clinical  symptoms,  before  the  Minnesota  Academy  of 
Medicine  Jan.  6th,  1897,  published  New  York  Medical  Journal,  April  24th,  1897. 
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Medical  Association  at  Montreal,  September  2d,  1897,  by  Wilson  and 
Wesbrook. 

The  desirability  of  a  method  by  which  a  high  degree  of  accuracy  could 
be  obtained  without  entailing  a  corresponding  amount  of  complexity  either 
for  the  physician,^ — frequently  altogether  unacquainted  with  practical 
bacteriological  procedures, — or  for  the  laboratory,  was  apparent.  A 
method,  of  which  the  following  is  a  description,  was  devised  by  one  of  us 
(Dr.  Wilson),  and  adopted  for  laboratory  use  on  September  loth,  and  up 
to  the  present  time  has  been  found  to  fill  all  the  requirements  which  led 
to  its  trial,  in  those  specimens  so  collected  and  examined  (over  300). 

It  may  be  here  mentioned  that  this  method,  furnishing,  as  it  does,  a 
degree  of  accuracy  not  to  be  obtained  by  any  previously  reported,  which 
is  capable  of  being  utilized  in  public  health  diagnostic  work,  has  not 
served  to  show  the  probability  of  error  in  those  investigations  made  before 
its  adoption. 

DESCRIPTION    OF  METHOD. 

An  envelope  is  furnished  to  physicians  which  contains  the  following 
named  articles  : 

1.  A  piece  of  aluminum  wire  No.  19  gauge,  7.5  cm.  long  and  having  a 
loop  0.3  cm.  in  diameter  bent  on  one  end. 

2.  A  piece  of  aluminum  foil.  No.  750  gauge,  5  cm.  square. 

3.  A  data  blank  as  follows  : 

Minnesota  State  Board  of  Health,  Bacteriological  Laboratory, 
(University  of  Minnesota),  Minneapolis. 
Data  to  Accompany  Specimen  for  Typhoid  Fever  Examination. 

Date  and  hour  of  collection  

Patient's  Name  Address  

Physician's  Name  Address  

Health  Officer's  Name  Address  

Has  this  case  been  reported  upon  before  ?  If  so,  give  former  case  No  

Patient's  age  Sex  Temperature  

How  long  since  disease  commenced  ?  

What  is  the  supposed  source  of  infection  ?  

When,  if  ever  before,  has  patient  had  typhoid  fever  ?  

Remarks  

Physician's  diagnosis  Do  you  desire  telegraphic  report  ?  

The  envelope  has  printed  on  it  the  following : 

Minnesota  State  Board  of  Health,  Bacteriological  Laboratory, 
(University  of  Minnesota),  Minneapolis. 

Outfit  for  Collecting  Specimen  of  Blood  for  Serum  Diagnosis  of  Typhoid  Fever. 

To  secure  a  reliable  reaction  with  dried  blood  it  is  necessary  that  a  comparatively 
large  amount  be  collected  in  as  cleanly  a  manner  as  possible.  Hence  please  observe 
carefully  the  following  directions: 
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Wash  with  boiled  water  the  part  from  which  the  blood  is  to  be  obtained — (the  lobe  of 
the  ear,  end  of  finger,  or  toe  in  infant).  Prick  deeply  the  skin  with  a  clean  needle  or 
scalpel.  Remove  four  or  five  loopfuls  of  blood  with  the  wire  loop  in  outfit,  placing  each 
by  itself  near  one  edge  of  the  aluminum  square  enclosed.  Make  a  roll — about  i  cm.  in 
diameter — of  the  square,  turning  inward  the  blood  without  smearing  it.  Flatten  one  end 
of  the  roll  and  turn  the  edge  over  to  prevent  it  from  opening.  Allow  the  blood  to  dry, 
then  make  a  tight  packet  of  the  roll  by  flattening  and  turning  over  the  other  end.  Fill 
out  the  data  blank  in  full,  return  it  with  the  foil-packet  and  wire  loop  to  its  envelope  ; 
place  this  in  a  larger  envelope  and  mail  to  the  laboratory. 

When  the  packets  are  opened  in  the  laboratory,  the  dried  blood  readily 
flakes  off  from  the  polished  surface  of  the  foil.  A  portion  is  removed 
from  the  packet  with  a  spatula,  i  mmg.  is  weighed  on  a  fine  balance, 
placed  in  a  small  test-tube  and  a  sufficient  amount  of  distilled  water  or 
0.67  per  cent,  sodium  chloride  solution  for  the  required  dilution  is  added 
from  a  fine  graduated  pipette. 

After  shaking,  the  tube  is  allowed  to  stand  for  thirty  minutes  when  a 
hanging  drop  preparation  therefrom  is  inoculated  from  a  fresh  agar  slant 
culture  of  B.  typhi  abdominalis  or  from  a  broth  emulsion  of  the  same. 

The  remainder  of  the  dried  blood — there  is  usually  about  5  mmg.  in  a 
packet — is  preserved  for  experiments  with  other  dilutions  than  the  stand- 
ard one  of  I  in  50.^ 

Thus,  if  no  reaction  is  obtained  at  the  end  of  two  hours  with  the  stand- 
ard dilution  of  i  in  50,  of  the  first  specimen  of  blood  taken  during  the 
first  few  days  of  the  typhoid  symptoms,  other  preparations  of  the  same 
specimen  are  made  of  i  in  25  or  i  in  10. 

The  reactions  sometimes  thus  obtained  very  early  in  the  disease  are 
taken  only  as  suggestive  until  confirmed  by  later  specimens  reacting  in 
higher  dilutions. 

In  making  dilutions  of  the  dried  blood  i  mmg.  is  estimated  equivalent 
to  4  mmg.  of  freshly  drawn  blood.  This  ratio  was  determined  by  weigh- 
ing a  number  of  drops  of  blood  both  immediately  after  drawing  and  again 
after  drying,  when  it  was  found  that  the  loss  was  75  per  cent,  to  76  per 
cent,  of  the  original  weight. 

The  advantages  of  the  above  described  method  of  collecting  and  dilut- 
ing blood  for  diagnostic  tests  in  a  public  health  laboratory  may  be 
summed  up  as  follows  : 

1.  The  outfit  is  very  inexpensive,  light,  and  difficult  to  damage  in 
transportation. 

2.  The  technique  required  of  the  clinician  is  exceedingly  simple. 

3.  When  it  arrives  at  the  laboratory  the  blood  is  not  mixed  with  foreign 
materials  as  is  frequently  the  case  when  it  is  sent  on  paper,  glass,  or  in 
boxes;  nor  is  it  putrid  as  when  collected  by  unskilled  hands  in  capillary 
tubes  or  bulbs. 

4.  The  accuracy  of  dilution  is  very  great. 


'  This  is  I  in  50  fresh  blood  which  is  equal  to  i  in  200  of  dried  blood. 
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The  disadvantages  are  : 

1.  The  dried  blood  occasionally  flies  off  and  is  lost  when  the  physician 
folds  the  foil. 

2.  Considerable  time  is  required  in  the  laboratory  for  weighing  the 
blood.  This,  however,  is  not  so  great  as  would  at  first  thought  appear  to 
be  the  case,  since  rapidity  with  accuracy  both  in  using  the  balance  and  in 
judging  by  the  eye  the  proper  amount  to  place  in  the  pan,  is  quickly 
attained  in  weighing  equal  amounts  of  the  same  substance  a  number  of 
times  at  one  sitting.  (All  specimens  arriving  in  the  laboratory  before 
noon  are  made  up  at  that  time  and  reported  in  the  afternoon.  Those 
arriving  later  are  not  examined  until  next  day.) 

When  the  specimens  have  been  examined,  copies  of  the  following  report 
are  sent  to  the  attending  physician,  to  the  local  health  officer,  and  to  the 
executive  officer  of  the  State  Board  of  Health.  One  copy  is  also  filed  in 
the  laboratory  in  a  numbered  and  dated  envelope,  with  the  original  data- 
slip  and  packet  of  dried  blood  as  well  as  any  other  information  pertaining 
to  the  case. 

Minnesota  State  Board  of  Health,  Bacteriological  Laboratory, 
(University  of  Minnesota),  Minneapolis. 

Report  of  Serum  Test  for  Typhoid  Fever. 

Case  No  Received  

Patient's  Name.  Address  

Physician's  Name  Address  

Health  Officer's  Name  Address  

Previous  Case  No  

Reaction  

Remarks  


Reported  Diagnosis  

(from  above  reaction) 

Director  Assistant  Bacteriologist. 

With  the  report  on  the  first  specimen  from  each  case  there  is  sent  to 
the  attending  physician  the  following : 

Minnesota  State  Board  of  Health,  Bacteriological  Laboratory, 
(University  of  Minnesota),  Minneapolis. 

March  29th,  1897. 

Special  Notice  No.  4. 

Dr  


Dear  Sir  : — 

In  the  present  state  of  our  knowledge  concerning  the  serum  test  for  Typhoid  Fever,  it 
seems  necessary,  as  in  the  trial  of  any  new  means  of  diagnosis,  that  the  fullest  collateral 
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information  available  be  obtained.    Hence  it  is  requested  in  Original  Case  No  

Name  reported  by  you  

 in  which  the  reaction  was 

 ,  that  the  following 

information  be  furnished  as  soon  as  the  patient  is  dismissed  from  your  care. 

How  long  did  the  disease  continue  ?  

What  conditions  suggestive  of  Typhoid  Fever  were  present  and  on  what  days  were  they 

noted  ?    (Please  arrange  data  in  the  following  order  and  fill  in  where  possible  :)  

Alimentary  System  (tongue,  stomach,  intestines — diarrhoea,  hemorrhage,  etc.)  


Skin  (if  spots  appeared,  when  ?etc.)  

Urinary  system  (albumin,  presence  or  absence  of  diazo  reaction,  if  tested) 


Respiratory  system  (epistaxis,  bronchitis,  pneumonia,  etc.) 


Nervous  system 


Circulatory  system  and  spleen  

Temperature  (daily,  if  possible,  if  not,  some  general  idea  may  be  given) 


Facial  aspect 


If  case  resulted  fatally,  please  give  post-mortem  findings  and  send  the  spleen  to  the 

laboratory  sealed  up  in  a  sterile  vessel. 
If  condition  suggested  typhoid  primarily  when  could  a  certain  clinical  diagnosis  have 

been  made  ?  

What  is  diagnosis  now  from  clinical  aspect  alone  ?  

Has  patient  had  typhoid  fever  before ;  if  so,  when  ?  

Remarks  


It  is  requested  that  later  specimens  be  sent  in  from  this  case  fortnightly  if  possible. 
Return  this  when  filled  out  to  the  laboratory. 

F.  F.  Wesbrook, 

Director. 

The  results  of  all  examinations  and  all  clinical  data  of  each  case, 
whether  received  with  subsequent  specimens — which  are  invariably  asked 
for — or  from  letters,  or  on  the  above  blank  furnished  for  the  purpose,  are 
entered  on  the  following  : 
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FIRST  EXAMINATION. 


Patient. 

i  Age.  1 

1  Sex.  1 

Supposed  source  of  infec- 
tion. 

Physician's  initial  diagno- 
sis. 

Final  clinical  diagnosis. 

1  Case  No.  | 

1  Date.  1 

1  Day  of  disease.  1 

1  Temperature.  | 

1  Culture.  j 

Reaction. 

Space  for  following  exami- 
nation. 

Continuance  of  Disease.  1 

When  could  certain  clinical 
diagnosis  have  been  made? 

Post-mortem  findings.  | 

When,  if  at  all,  has  patient 
had  Typhoid  before  ? 

Remarks. 
« 

Up  to  the  present  date  (October  21,  1897)  1,845  specimens  of  blood, 
taken  from  1,019  cases  of  suspected  typhoid,  and  from  81  patients  suffer- 
ing from  other  diseases,  have  been  examined.  Some  of  the  non-typhoid 
cases  in  which  no  reaction  was  demonstrable  were  as  follows  : 


Appendicitis   .       .       .       .       .       .       -  4  cases. 

Bronchitis       .......  2  " 

Cystitis          .......  I  '• 

Diphtheria      .......  i  " 

Entero-colitis  .......  5  " 

Erysipelas       .......  i  " 

Gonorrhoea     .......  i  " 

Indigestion  (acute)         .....  5  " 

La  Grippe       .        .        .        .        .        .        .  12  '• 

Lumbar  Abscess     ......  i  " 

Malaria          .......  5  " 

Mastoid  Disease     ......  i 

Melancholia    .......  i  " 

Pleurisy         .......  i  " 

Pneumonia     .......  8  " 

Rheumatism    .......  2  " 

Tonsillitis       .......  5  " 


One  positive  and  one  partial  reaction  were  obtained,  respectively,  in  two 
cases  clinically  diagnosed  as  "la  grippe." 

One  case  of  acute  mania  failed  to  react,  but  another  case  gave  two 
positive  reactions.    In  one  case  of  puerperal  mania  a  reaction  was  found. 
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The  blood  reacted  positively  in  a  somewhat  doubtful  case  of  pulmonary- 
tuberculosis  and  doubtfully  in  each  of  two  certain  cases  of  the  same. 

Two  marked  reactions  were  obtained  in  the  case  of  a  child — inmate  of 
a  hospital — suffering  from  polio-myelitis,  with  paralysis  of  the  lower 
extremities,  and  having  had  an  irregular  temperature  for  over  a  year. 

Although  in  none  of  the  eight  cases  just  quoted,  could  a  history  of 
previous  typhoid  infection  be  obtained,  neither  could  it,  with  any  cer- 
tainty, be  excluded  in  any  of  them,  for  these  patients  were  living  in  a  city 
in  which  typhoid  fever  has  been  endemic  for  the  last  ten  years. 

One  case  which  had  been  diagnosed  appendicitis,  in  which  an  appar- 
ently normal  appendix  was  removed,  gave  a  few  days  later  a  positive 
reaction  followed  by  the  ordinary  group  of  typhoid  symptoms. 

In  all  cases  to  which  reference  has  been  made,  the  specimens  were  col- 
lected on  paper  or  in  small  amounts  on  glass,  so  that  no  weighed  dilution 
nor  re-examination  of  the  same  specimen  was  possible.  A  dilution  of 
about  I  in  25  (colorimetric)  was  used. 

The  following  is  a  list  of  cases  in  which  a  reaction  was  observed  on  or 
before  the  seventh  day  : 


I  St  day 
2d  day 
3d  day 
4th  day 
5th  day 
6th  day 
7th  day 


3  cases, 
26 
29 

53 
38 
44 
70 


Total,  263  cases. 

These  263  cases  out  of  687  cases  of  undoubted  typhoid  fever  will  thus 
be  seen  to  have  given  the  reaction  before  the  8th  day. 

That  this  percentage  is  not  greater  may  perhaps  be  partly  explained  by 
the  fact  that  specimens  are  often  received  for  the  first  time  from  cases  so 
late  as  the  third  week,  while  those  sent  early  in  the  disease  and  in  which 
the  reaction  is  initially  absent,  are  not  followed  by  others  for  later  exami- 
nation, until,  in  all  probability,  the  reaction  has  been  well  established  for 
some  days.  This  is  evidenced  by  the  following  table  in  which  the 
reaction  was  found  absent  or  doubtful  as  late  as  the  days  named,  though 
afterwards  present. 

Absent  in  7  cases  as  late  as  the  8th  day. 
Absent  in  5  cases  as  late  as  the  9th  day. 
Absent  in  5  cases  as  late  as  the  loth  day. 
Absent  in  8  cases  as  late  as  the  12th  day. 
Absent  in  3  cases  as  late  as  the  14th  day. 
Absent  in  1  case  as  late  as  the  2 2d  day. 
Absent  in  i  case  as  late  as  the  36th  day.  Case  A. 
Absent  in  i  case  as  late  as  the  40th  day,  Case  B. 


31 
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In  these  294  cases  alone  was  it  possible  to  make  any  comparatively 
accurate  determination  of  the  first  date  of  appearance  of  the  reaction.  In 
the  other  cases  the  specimens  giving  on  first  examination  a  positive  result, 
were  received  too  late  in  the  disease  to  be  of  value  for  this  purpose. 

Two  of  the  cases  above  quoted  deserve  passing  attention. 

In  Case  A,  where  the  reaction  was  probably  delayed  as  late  as  the 
36th  day,  examinations  were  made  as  follows  : 

Second  day,  negative;  25th  day,  incomplete  (at  this  time  defervescence 
began);  36th  day,  negative;  on  the  55th  day  a  relapse  occurred  and  the 
reaction  was  present  in  a  dilution  of  i  to  50  fresh  blood,  or  i  to  200  dried 
blood  on  the  57  th  day. 

In  Case  B,  in  which  the  reaction  did  not  appear  until  after  the  40th  day, 
examination  showed  the  following  : 

Eighth  day  negative  ;  1 5th,  negative  ;  30th,  negative  ;  33d,  faint  grouping; 
35th,  negative  ;  38th,  negative  ;  40th,  partial  but  incomplete ;  43d,  positive 
(i  to  50,  as  are  also  the  following):  47th  positive,  64th  positive,  68th  posi- 
tived,  78th  partial  grouping,  84th  positive. 

Early  this  case  showed  symptoms  of  acute  indigestion  only,  all  pyrexia 
subsiding  after  the  second  week.  No  symptoms  indicating  the  disease 
occurred  at  any  time  later  in  the  history. 

In  case  A,  is  there  not  a  possibility  that  the  first  symptoms  were  not 
due  to  an  infection  of  B.  typhi  abdominalis  at  all,  and  that  the  so-called 
relapse  was  due  to  this  micro-organism 

In  both  cases  the  opportunity  for  a  mild  typhoid  infection  occurring  in 
those  already  by  reason  of  disturbed  nutrition  rendered  more  suscepti- 
ble, at  the  end  of  some  days,  would  suggest  itself,  as  affording  a  possible, 
if  not  probable,  explanation  of  the  findings. 

A  peculiarity  to  be  noted  in  the  following  three  cases  is  the  temporary 
disappearance  of  the  reaction,  whose  appearance  had  been  observed  on 
two  or  three  occasions  earlier  in  the  disease,  and  again  several  times 
later. 

Case  C.  (Reported  at  Montreal.)  Examinations  on  the  9th  and  13th 
days  gave  negative  results.  On  the  12th,  19th,  and  20th  days  a  reaction 
was  obtained.  On  the  21st  day  repeated  trials  failed  to  show  a  reaction 
although  it  was  well  marked  on  the  25th,  29th,  and  34th  days. 

Case  D.  On  the  3d,  13th,  and  i8th  days  reactions  were  positive;  on 
the  25th  day  none  could  be  obtained,  but  on  the  26th,  40th,  90th,  and 
123d  days,  examinations  yielded  positive  results. 

Case  E.  On  the  2d,  5th,  and  loth  days  positive  results  were  obtained. 
On  the  2 1  St  day  no  reaction  was  obtainable,  though  it  was  well  marked 
on  the  5 2d  and  66th  days. 

In  two  cases  the  absence  of  the  reaction  on  the  21st  day  and  on  the 
25th  day  in  the  third  case,  or  at  the  beginning  of  the  fourth  week  in  all, 
may  be  more  than  mere  coincidence,  as  it  was  well  marked  at  every  other 
trial,  after  having  been  established,  except  in  Case  C,  on  the  13th  day. 
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No  attempt  at  explanation  is  here  offered,  as  the  cases  were  all  those  in 
which  the  ordinary  symptoms  of  typhoid  fever  were  present  without  any- 
thing in  the  clinical  history  suggestive  of  a  reason  for  the  disappearance 
of  the  reaction. 

All  of  these  examinations  were  repeated  with  the  same  specimens  several 
times  without  variation  in  the  results  obtained.  The  dilutions  were  made 
as  strong  as  i  to  10. 

As  to  the  accuracy  of  diagnosis  afforded  by  this  method,  and  the  rela- 
tionship between  its  results  and  clinical  observations,  it  may  be  here  men- 
tioned that  of  the  Special  Notices  No.  4,  in  which  the  detailed  accounts  of 
clinical  observations  were  asked  for,  only  314  were  filled  out  and  returned 
by  physicians,  and  in  none  of  these  was  there  a  difference  of  opinion 
between  the  physicians  and  laboratory  diagnosis,  except  in  those  cases 
noted  above. 

As  will  therefore  be  seen,  of  the  1,019  cases  of  suspected  typhoid  fever 
examined,  whenever  specimens  were  afforded  early  in  the  disease,  reactions 
were  delayed  only  in  31  cases  until  after  the  7th  day,  and  in  all  but  3,  it 
appeared  between  the  14th  and  22d  days. 

In  two  cases  it  disappeared  during  one  examination,  and  in  one  case 
two  examinations,  but  was  present  in  all  other  examinations.  In  the  eight 
cases  of  other  diseases  in  which  a  partial  or  complete  reaction  was  pres- 
ent, the  possibility  of  a  concurrent  or  previous  typhoid  infection  could 
not  be  eliminated. 

Taking  all  these  facts — adverse  as  well  as  favorable — into  considera- 
tion, the  results  here  reported  must  serve  to  corroborate  the  extreme 
accuracy  of  the  method  as  pointed  out  and  estimated  by  previous 
observers.^ 

Even  should  it  be  conceded  that  in  the  very  best  hospitals  where  every 
facility  and  the  very  best  men  are  available  as  great  accuracy  may  be 
obtained,  the  employment  of  the  method  by  public  health  laboratories 
places  an  opportunity  for  accurate  diagnosis  at  the  disposal  of  both 
patient  and  physician  such  as  would  not  otherwise  be  available. 

Several  authors,  amongst  them,  Johnston  and  Welch,  have  advocated 
the  adoption  of  Widal's  application  of  the  previously  known,  possibly  bio- 
chemical principle,  as  routine  work  in  public  health  laboratories  and 
several  laboratories  have  taken  the  suggestion. 

'Wida!  &  Sicard,  Amalis  de  I'lnstitut  Pasteur,  1897 — No.  5. — Le  Bulletin  Medicale,  1896,  p.  934. 
Johnston  &  M.  C.  Taggart,  British  Medical  Journal,  Dec.  5,  .1S96;  Montreal  Medical  Journal, 
March,  1897. 
Chantemesse,  Le  Bulletin  Medicale,  1897,  p.  314. 

Courmont,  Society  de  Biologie,  Feb.  igand  March  20,  1S97  ;  Le  Bulletin  Medicale,  1897,  p.  519. 
Stern,  Berliner  Klinische  Wochenschriff,  1897,  Nos.  11  and  12. 
Block,  Journal  of  American  Medical  Association,  July  3,1896. 
Johnston,  New  York  Medical  Journal,  Oct.  31,  1896. 

Welch,  Journal  of  the  American  Medical  Association,  Aug.  14,1897.  For  a  general  account  of 
the  present  knowledge  on  the  principles  involved  and  an  estimate  of  the  work  of  various  observers 
up  to  this  time,  this  paper  is  of  the  highest  possible  value. 
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As  a  result  of  these  routine  examinations,  together  with  the  clinical  and 
other  data  and  material  furnished  by  interested  and  progressive  physicians, 
much  information  has  been  obtained  ;  but  is  the  possibility  for  good  to 
cease  at  the  point  of  afifording  correct  diagnosis  as  a  basis  of  treatment 
and  the  furthering  of  knowledge  amongst  medical  men  ? 

There  seems  to  be  a  wider  tield  of  usefulness  for  this  method  in  the 
protection  of  public  health  from  the  contaminating  sources  made  apparent 
by  its  use,  which  is  almost,  if  not  quite,  equal  to  that  afforded  by  the 
cultural  diagnosis  of  diphtheria. 

In  both  of  these  diseases  there  is  need  of  the  adoption  of  radical  meth- 
ods which,  working  occasional  hardship  to  the  individual,  may  serve  to 
protect  the  masses. 

Education  of  the  public  is  demanded  in  both,  and  in  many  cases  where 
it  has  been  tried,  the  establishment  of  certain  fixed  rules  by  those  in 
authority  leads  to  this  more  directly  than  by  awaiting  a  demand  for  such 
action  from  the  public,  educated  gradually  by  other  means. 

The  establishment  or  proposed  enforcement  of  some  regulation  leads  to 
inquiries  on  the  part  of  the  people  addressed  to  their  physician,  friends, 
or  advisers  who,  in  their  turn,  thus  compelled  to  take  an  interest  in  the 
matter,  seek  information  when  they  do  not  already  possess  it. 

Observations  of  all  investigators  who  have  had  an  opportunity  to  study 
the  matter,  serve  to  show  that  during  an  illness  characterized  by  the  typhoid 
reaction  of  the  blood,  even  when  clinical  or  microscopic  post-mortem  find- 
ings are  doubtful  or  negative,  B.  typhi  abdominalis  may  be  found  in  the 
faices,  bile,  urine,  spleen,  blood,  liver,  or  elsewhere. 

Bearing  this  in  mind  and  that  the  micro-organism  is  one  which  is  readily 
destroyed  although  capable  of  very  wide  distribution,  some  more  deter- 
mined attempt  should  be  made -to  deal  with  the  infectious  material  and 
guard  the  avenues  of  possible  escape. 

As  the  presence  of  B.  diphtheriee  may  produce  the  clinically  typical  dis- 
ease or  may  show  few  or  no  evidences  of  its  presence,  and  in  the  latter 
event  be  widely  distributed,  so  in  typhoid  fever  with  marked  or  masked 
symptoms  we  may  have  bacilli  capable  of  producing  directly  the  disease  in 
others  or  polluting  a  food  or  water  supply.  In  both,  too,  there  is  the  pos- 
sibility of  locating  and  dealing  with  the  dangerous  elements.  That  the 
one  disease  (diphtheria)  is  as  a  rule  more  immediately  fatal  is  probably 
true,  but  those  cases  of  mild  infection  or  those  showing  no  symptoms  at 
all  in  which  the  bacilli  are  accidentally  discovered  must  be  considered  with 
those  more  or  less  typical.  (Such  a  grouping,  dependent  upon  the  lab- 
oratory diagnosis,  greatly  reduces  the  mortality  percentage  and  may 
also  partly  account  for  the  splendid  statistics  of  the  antitoxin  treatment.) 

It  may  be  argued  that  occasionally  a  typhoid  reaction  may  be  obtained 
which  has  persisted  for  years  or  that  for  other  reasons  is  present  without 
any  corresponding  bacterial  infection.  Should  such  very  exceptional 
cases  be  treated  like  others  in  which  undoubted  infection  is  present, 
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so  far  as  being  reported  to  or  instructed  by  boards  of  health  ?  Frequent 
re-examinations  and  if  necessary  a  bacteriological  study  of  the  materials 
in  which  B.  typhi  abdominalis  might  be  expected  to  be  present  could,  if 
necessary,  be  made  while  the  physician  in  the  interest  of  his  final  diag- 
nosis,— should  it  not  correspond  with  the  laboratory  report, — might  be 
expected  to  furnish  additional  light  on  the  matter  in  order  to  relieve  his 
patient  of  further  trouble. 

The  absence  of  a  safe,  reliable,  and  quick  method  of  demonstrating  the 
presence  of  B.  typhi  abdominalis  has  hitherto  stood  in  the  way  of  a  lab- 
oratory diagnosis  as  in  diphtheria,  but  the  reaction  of  the  blood  is  quick 
and  accurate  and  can  be  taken  as  evidence  that  the  bacillus  is  or  has 
been  present  somewhere  in  the  body. 

The  presence  of  the  micro-organism  might  be  inferred  or  excluded  by 
clinicians  alone  in  many  cases  from  the  history. 

It  is  not  the  aim  of  the  present  communication  to  specify  measures  for 
isolation,  disinfection,  etc.,  but  to  point  out  the  demands  made  by  the 
accuracy  of  this  method  which  brings  with  it  not  only  new  possibilities, 
but  new  responsibilities  not  lightly  to  be  ignored. 

Should  all  cases  in  which  the  reaction  is  present  be  placed  under  obser- 
vation of  the  local  board  of  health  those  anomalous  cases  in  which  for 
good  reason  on  investigation  there  later  appeared  evidence  of  no  corre- 
sponding infection  might  be  thereupon  released. 

The  fixation  of  an  arbitrary  time  limit  at  the  expiration  of  which  a 
patient  could  be  released  or  abandon  a  part  of  the  rigid  routine  before 
practised  would  do  away  with  the  necessity  of  bacteriological  investiga- 
tions involving  great  trouble  to  the  laboratory  and  inconvenience  and  delay 
to  the  patient. 

Whether  sufficient  data  have  been  acquired  as  to  the  relationship  of  a 
prolonged  reaction  to  a  long  or  short  period  of  bacterial  infection,  to  justify 
such  an  arbitrary  fixation  of  a  time  limit,  is  a  matter  for  consideration. 
What  investigation  accomplished  even  before  the  adoption  of  the  serum 
test  served  to  show  that  the  bacilli  are  usually'  more  easily  isolated  from 
ftEcal  material  in  the  early  part  of  the  disease  and  absent  or  difficult  of 
demonstration  in  the  latter  stages. 

The  reaction  appears  in  many  cases  several  days  before  a  certain  diag- 
nosis could  be  arrived  at  from  clinical  findings  alone  and  in  these  cases 
protective  measures  are  thus  rendered  possible  earlier  in  the  disease. 

A  few  suggestions  of  the  points  to  be  guarded  and  the  difficulties  to  be 
encountered  might  here  be  given  without,  however,  making  any  attempt  to 
formulate  fixed  rules. 

On  the  finding  of  a  reaction  in  a  specimen  of  blood  submitted  for 
examination,  the  local  health  officer  might  send  an  inspector,  or  where  this 
is  impracticable,  ask  the  physician  in  charge  to  report  fully  in  a  blank  form 
provided  for  the  purpose,  upon  the  hygienic  conditions  previously  and  at 
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the  time  existing  and  the  possibilities  for  rendering  infectious  materials 
harmless. 

In  any  event  the  patient's  family  or  those  brought  in  contact  with  the 
case  should  be  furnished  with  accurate  printed  or  verbal  information  con- 
cerning the  nature  of  the  disease  and  the  necessity  for  care  in  certain 
specific  matters  such  as  disinfection  of  patient,  stools,  urine,  possibly 
haemorrhagic  discharges  from  bowel,  nose,  or,  in  cases  of  abortion,  from 
the  uterus. 

Disinfection  of  clothes,  bed  linen,  etc.,  should  be  as  rigidly  enforced  as 
in  cases  of  Asiatic  cholera,  a  disease  much  more  dreaded  but  neither  so 
costly  to  state  and  individual  nor  so  destructive  to  human  life. 

In  cases  where  the  reaction  appears  to  contradict  clinical  findings  it 
would  be  no  great  hardship  to  require  compliance  with  certain  rules  until 
either  the  reaction  disappears  if  it  should  do  so  quickly  and  permanently, 
or  clinical  or  bacteriological  investigation  shows  the  improbability  of 
danger  from  the  bacteria  which  may  have  been  present.  Let  the  physician 
endeavor  to  show  cause  why  the  regulations  should  not  be  applied  in  the 
case. 

The  fact  that  here  the  proceedings  are  instituted  on  the  demonstration 
of  a  condition  of  the  blood  which  has  been  found  wonderfully  constant 
in  infections  with  B.  typhoid  abdominalis  and  not  on  the  actual  finding  of 
the  micro-organism  itself,  is  an  argument  against  using  the  reaction  as  a 
basis  for  protective  regulations.  In  the  absence  of  a  satisfactory  bacte- 
riological method  and  while  such  is  being  sought  by  all  interested  in  the 
matter,  would  it  not  be  wise  to  use  the  most  accurate  method  immediately 
available  and  err  if  at  all  on  the  safe  side,  since,  if  freedom  from  such 
infectious  diseases  as  diphtheria  and  typhoid  fever  is  to  be  attained, 
vigorous  methods  are  demanded? 


A    STATISTICAL    SUMMARY   OF   RESULTS    OBTAINED  IN 
THE  LABORATORY  OF  THE  BOARD  OF  HEALTH  OF 
PHILADELPHIA   IN   THE   DIAGNOSIS  OF 
TYPHOID  FEVER  BY  WIDAL'S 
BLOOD  REACTION. 

By  a.  H.  STEWART,  M.  D. 

Since  February  i6,  1897,  The  Municipal  Laboratory  of  Philadelphia 
has  offered  its  services  to  the  physicians  of  this  city,  in  assisting  them  in 
the  diagnosis  of  typhoid  fever,  through  the  employment  of  the  specific 
reaction  of  the  blood,  which  is  now  generally  known  as  the  Widal's  Reac- 
tion. It  is  my  intention  to  present  briefly  in  this  paper  the  results  obtained 
by  the  use  of  this  reaction,  in  one  thousand  (1,000)  suspected  febrile 
cases.  Without  entering  into  detail,  in  all  the  analytical  phases  of  the 
subject,  it  will  suffice  for  me  to  summarize  those  points  in  the  work  that 
we  regard  of  importance,  and  to  close  the  paper  with  a  statistical  state- 
ment of  our  results. 

First.    As  to  the  method  used  and  precautions  necessary. 

Second.    A  statistical  statement  with  analysis. 

Method. — The  blood  is  sent  to  the  laboratory  dried  on  slips  of  linen 
paper  placed  in  a  small  envelope.  These  outfits  are  placed  in  all  the  po- 
lice stations  and  hospitals  of  the  city.  A  card  containing  the  physician's 
and  the  patient's  name  and  address,  together  with  the  data  in  regard  to 
the  case,  and  the  blood,  are  sent  in  to  the  laboratory  by  mail,  or  brought 
in  by  patrolmen,  specially  delegated  for  that  work.  These  specimens  are 
examined  each  day  at  10:30  a.  m.  From  five  to  thirty  specimens  are 
received  daily.  The  method  of  procedure  is  as  "follows:  The  dry  blood 
is  mixed  with  bouillon  to  about  its  bulk  before  drying.  A  loopful  of  this 
mixture  is  then  mixed  with  a  drop  of  a  20-hour  bouillon  culture  of  typhoid 
bacilli.  The  bouillon-culture  media  should  be  neutral  in  reaction ;  neu- 
tralized according  to  the  Fuller  method,  and  not  with  litmus  paper.  The 
accuracy  of  the  results  depends  very  much  upon  the  reaction  of  the  media. 
A  media  too  acid  has  a  tendency  to  produce  clumps  without  any  addition 
of  blood  whatever,  and  the  same  time  the  propagation  of  the  bacilli  is 
increased  to  such  an  extent,  that  a  20- or  24-hour  culture  is  too  old  for  use. 
On  the  other  hand,  a  media  with  an  alkaline  reaction  retards  clumping, 
and  the  growth  of  the  media  is  entirely  too  slow. 

The  care  of  the  culture  is  also  most  important.  When  the  bacilli 
become  sluggish,  re-plating  is  necessary.  This  we  do  about  once  per 
month.  The  culture  should  never  be  kept  in  an  incubator.  This  was 
tried  first,  but  it  was  soon  found  that  when  the  cultures  were  kept  at  37.5, 
that  the  bacilli  were  very  small,  and  showed  darting  movements  and  grew 


DIAGNOSIS  OF  TYPHOID  FEVER. 


too  rapidly.  When  grown  in  room  temperature,  the  bacilli  appear  in  long 
filaments,  and  have  an  easy  gliding  movement,  which  is  so  much  desired 
in  this  test. 

Dilution. — A  dilution  of  one  part  of  dry  blood  to  fifteen  of  culture  media 
we  believe  will  give  the  best  result  in  the  largest  number  of  cases  when 
this  method  is  employed.  A  number  of  typhoid  bloods  were  taken  and 
diluted  from  one  to  five,  to  one  to  one  hundred,  and  the  vast  majority 
ceased  to  show  a  reaction  above  one  to  twenty-five.  And  a  few  at  one  to 
twenty.  One  hundred  normal  bloods  were  found  to  give  no  reaction  with 
a  dilution  of  one  to  ten.  After  the  examiner  has  made  a  large  number  of 
mixtures  of  blood,  the  color  becomes  a  fair  index  of  the  dilution,  and  the 
correct  dilution  is  made  with  little  difficulty.  The  color  of  ordinary  hang- 
ing drop  in  a  one  to  fifteen  dilution,  corresponds  to  20  per  cent,  on  the 
scale  of  the  Von  Fleischl's  Hemoglobinometer.  The  hanging  drops  are 
examined  immediately,  and  often  a  slight  clumping  or  agglutination  and  a 
slowing  of  the  motion  of  the  bacilli  are  detected.  In  some  cases  the  stop- 
ping of  the  motion  occurs  first,  while  in  others,  the  clumping  commences 
first,  and  the  motion  continues  for  a  considerable  length  of  time,  and  in 
many  cases  there  is  never  a  complete  cessation  of  motion  in  all  the 
bacilli.  After  one-half  hour  the  specimens  are  marked  either  plus  or  minus. 
Comparatively  a  very  few  doubtful  reactions  occur  if  the  culture  is  in 
proper  condition.  All  doubtful  cases  are  re-examined  with  different  dilu- 
tions until  a  positive  conclusion  is  reached. 

The  dry-blood  method  we  prefer  for  routine  examination  because  it  is 
by  far  the  most  convenient  for  the  clinician,  and  the  patient,  and  we 
regard  the  results  just  as  trustworthy  as  those  obtained  by  any  other 
method.  In  a  number  of  cases  in  which  there  was  negative  reaction,  both 
serum  and  dry  blood  specimens  were  obtained  from  the  cases.  And  not 
in  a  single  instance  was  there  a  reaction  with  the  serum  and  not  with  the 
dry  blood,  and  whether.reaction  did  occur,  the  same  dilution  was  neces- 
sary for  both  to  give  the  reaction.  For  this  reason,  we  regard  the  dry 
blood  method  as  reliable  as  the  serum  method  when  attenuated  cultures 
are  used. 

In  several  cases,  the  blood  not  dried  was  sent  in  in  capillary  pipettes 
for  examination,  but  decomposition  had  advanced  so  rapidly,  and  so  many 
extraneous  species  of  bacilli  were  present,  that  the  specimens  were  abso- 
lutely worthless  for  examination,  and  no  conclusion  to  be  arrived  at. 
Specimens  of  blood,  which  have  been  dried  by  artificial  heat,  when  exam- 
ined, do  not  give  satisfactory  results,  because  heat  seems  to  prevent  the 
proper  mixture  of  the  blood. 


I. 

Whole  number  of  cases  examined, 

1,000 

2. 

Total  number  of  examinations  made. 

1,300 

3- 

Number  of  cases  typhoid  clinical, 

538 

4- 

Number  of  cases  not  typhoid  clinical, 

462 

s- 

Number  of  cases  in  which  the  laboratory  diagnosis  corresponded 

with  the  clinical  diagnosis, 

969 
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6.  Number  of  cases  in  which  the  laboratory  diagnosis  did  not  corres- 

pond with  the  clinical  diagnosis,  31 

7.  Number  of  times  the  laboratory  diagnosis  of  typhoid  was  made 

upon  cases  not  clinically  typhoid,  3 

8.  Number  of  instances  in  which  the  reaction  did  not  occur  when  the 

disease  was  manifestly  typhoid,  28 

Non-typhoidal  conditions  that  gave  the  reaction  were  as  follows  : 

g.  Number  of  hospital  cases  examined,  550 

10.  Number  of  cases  treated  outside  of  hospitals,  450 

11.  Number  of  hospital  cases  in  which  the  clinical  and  the  bacter- 

iological diagnosis  did  not  agree,  10 

12.  Number  of  cases  treated  outside  of  hospitals  in  which  the  clini- 

cal and  the  bacteriological  diagnosis  did  not  agree,  21 

Analysis  of  cases  in  which  the  laboratory  diagnosis  did  fiot  agree  with 
the  siibsequefit  clinical  diagnosis. 

On  re-examination  under  improved  technic  of  the  three  cases,  which 
were  reported  at  first  as  giving  positive  reaction,  we  found  only  one  which 
persisted  in  giving  this  reaction.  The  other  two  gave  negative  reaction, 
hence,  these  two  cases  must  either  be  counted  as  errors  in  technic,  or  else 
the  reactive  material  in  the  meantime  had  disappeared  from  the  blood. 
The  former  we  believe  to  be  the  case,  because  other  typhoid  bloods  taken 
at  the  same  time  still  give  prompt  reactions.  The  other  case  was  one  of 
acute  rheumatism,  according  to  the  clinician's  report.  In  the  re-examina- 
tion of  the  28  cases  that  had  given  a  negative  reaction,  27  still  gave  nega- 
tive reaction,  and  one  gave  a  positive  reaction.  This  was  a  specimen 
taken  on  the  sixth  day  of  the  disease.  In  18  out  of  the  28  negative  cases, 
only  one  specimen  could  be  obtained  from  each  case,  and  that  before  the 
seventh  day. 

In  three  cases  in  which  three  examinations  had  been  made  from  each 
case  and  a  negative  result  obtained  each  time,  the  patients  died  of  typhoid 
fever,  post  mortems  being  made. 

In  two  other  cases  in  which  one  negative  reaction  was  obtained  in  each, 
it  was  shown  at  the  post  mortems  that  the  patients  died  of  typhoid. 

From  this  it  appears  that  there  is  a  certain  number  of  typhoid  fever  cases 
that  do  not  give  the  Widal  reaction,  even  with  the  best  technic  and  repeat- 
ed examinations. 

If  this  reaction  were  one  of  infection,  these  cases  in  which  the  infection 
was  so  profound  as  to  produce  death  would  in  all  probability  give  the 
reaction  most  markedly.  Hence  we  believe  that  this  reaction  is  one  of 
immunity,  rather  than  one  of  infection  ;  and  that  in  these  fatal  cases 
not  enough  immunizing  substance  was  developed  in  the  blood  to  give  the 
reaction  and  to  bring  about  the  convalescence. 

How  long  this  reaction  persists  after  an  attack  of  typhoid  fever  varies 
very  much  in  different  cases.  In  some  of  our  cases  it  has  disappeared  in 
a  month,  while  the  blood  from  a  case  of  typhoid  of  ten  years  ago  reacted 
promptly.  Without  doubt,  this  persistence  of  the  reaction  is  a  considera- 
ble source  of  error  in  the  cases  of  those  who  have  already  had  typhoid 
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fever,  particularly  in  ignorant  persons,  or  in  those  unable  to  give  connected 
history  for  any  reason. 

In  one  case  suffering  from  uraemia,  a  positive  reaction  was  obtained  on 
two  occasions ;  there  was  a  suspicion  of  typhoid  in  the  case  and  the  diag- 
nosis was  at  first  obscure.  The  positive  reactions  of  typhoid  for  a  time 
threw  the  physicians  off  the  track,  but  the  uraemic  symptoms  became  so 
prominent  that  the  case  was  treated  as  such.  At  the  post  mortem,  old 
typhoid  lesions  were  found  in  the  intestines,  and  later,  the  husband  con- 
firmed the  fact  that  the  woman  had  had  typhoid  about  a  year  previous. 

There  is  a  probable,  but  not  an  absolute,  immunity  conferred  by  an 
attack  of  typhoid,  hence  the  second  attack  might  go  unrecognized,  or  the 
other  mistake  be  made  if  this  test  were  dependent  upon  it  alone. 

Through  the  assistance  of  the  physicians  of  Philadelphia,  we  have  been 
able  to  obtain  the  blood  of  a  considerable  number  of  patients  who  have 
had  typhoid  fever  in  years  gone  by,  but  not  as  great  a  number  of  these 
cases  as  we  would  desire,  upon  which  we  could  base  any  very  positive 
statements.    For  this  reason,  our  results  will  be  subject  to  a  slight  change. 

Fifty  per  cent,  of  the  cases  react  after  one  year. 
Twenty-five  per  cent,  of  the  cases  react  after  two  years. 
Twenty  per  cent,  of  the  cases  react  after  five  years. 
Twelve  per  cent,  of  the  cases  react  after  eight  years. 
Five  per  cent,  of  the  cases  react  after  ten  years. 

DISCUSSION  ON  THE   PAPERS  OF   DRS.  WESBROOK  AND 

STEWART. 

Dr.  Sears,  of  Syracuse,  N.  Y. — I  am  very  much  interested  in  this 
subject,  and  I  think  the  papers  are  of  great  value.  I  must  disagree  with 
the  writers  that  the  test  mentioned  is  of  equal  value  with  the  test  for  diph- 
theria or  tuberculosis,  there  are  so  many  factors  which  enter  into  this 
subject  which  make  it  in  certain  cases  doubtful.  While,  in  the  main,  it 
may  be  correct,  I  believe  that  certain  conditions  of  bodily  health  and 
resisting  power  of  the  patient  have  something  to  do  with  typhoid,  because 
evidently  certain  persons  are  immune  from  typhoid  fever,  even  though 
they  may  never  have  had  it. 

In  the  last  two  weeks,  my  faith  has  been  shaken  in  this  test  in  one  or 
two  cases.  We  had  a  physician  in  our  city  (Syracuse)  who  was  ill  for 
some  time.  He  finally  gave  up,  and  went  to  bed.  He  had  the  most 
skilled  medical  attendants,  who  believed  that  he  was  not  critically  ill. 
Repeated  tests  of  the  blood  failed  to  show  the  typhoid  reaction.  How- 
ever, he  had  typhoid,  went  on,  and  was  considered  to  be  without  danger. 
Two  weeks  from  the  beginning  of  the  disease,  on  the  day  when  slight 
reaction  was  discovered,  he  was  taken  with  hemorrhage  of  the  bowels, 
and  died  a  few  hours  later.  Post-mortem  examination  showed  extensive 
typhoid  ulcers,  and  cultures  (stained)  showed  the  typhoid  bacillus.  While 
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I  was  discussing  the  case  with  a  bacteriologist ;  I  asked  him  to  examine 
some  of  my  own  blood,  which  he  did,  and  to  his  great  surprise,  he 
obtained  an  elegant  "clumping"  of  the  typhoid  germ.  I  do  not  know 
that  I  ever  had  inflammatory  rheumatism  or  typhoid  fever.  I  had  fever 
for  a  short  time,  but  not  typhoid. 

If  the  gentlemen  who  read  the  papers  wish,  I  will  submit  my  blood  for 
their  examination.  Possibly  there  may  be  an  error  in  the  test  made  some 
few  weeks  ago.  If  we  have  undoubted  cases,  in  which,  after  repeated 
tests,  we  cannot  find  this  reaction ;  and  if,  on  the  other  hand,  we  have 
another  patient  who  has  nothing  of  the  kind,  and  we  do  find  it,  it  shakes 
our  confidence  in  the  test.  With  future  study  of  the  conditions  to  which 
we  are  subject,  and  of  the  condition  of  the  patient's  health,  we  will,  even- 
tually, get  some  solid  basis  upon  which  to  work.  But  I  must  say  it  is  not 
absolute,  as  a  test  for  typhoid  fever. 

Dr.  Amand  Ravold,  of  St.  Louis,  Mo. — This  is  a  very  important  sub- 
ject, and  I  think  it  is  a  pity  that  it  has  not  been  discussed  more  freely 
and  thoroughly.  The  two  papers  were  exceptionally  good.  I  have  exam- 
ined two  hundred  and  thirteen  cases  for  the  St.  Louis  Board  of  Health. 
When  there  is  clumping,  the  test  is  nearly  as  positive  as  finding  tubercle 
bacilli  in  sputum.  Its  negative  reaction  is  practically  of  no  value  what- 
ever, because  we  may  have  typhoid  fever  that  will  even  terminate  in 
death  of  the  patient,  as  has  been  shown,  and  still  reaction  does  not  take 
place.  Furthermore,  I  have  seen  reaction  in  cases  other  than  typhoid, 
one  being  a  case  of  malignant  endocarditis,  the  other  a  case  of  pneu- 
monia. We  followed  out  the  first  case.  The  patient  had  had  a 
continuous  fever ;  he  had  had  a  number  of  symptoms  characteristic 
of  typhoid,  which  led  the  attending  physician  to  think  that  it  was  a 
case  of  typhoid,  but  the  man  had  malignant  endocarditis,  and  died 
of  it.  In  this  case,  a  student  found  the  bacillus  coli  commune,  and 
the  question  arose  at  once,  Was  it  the  micro-organism  which  was  the 
cause  of  the  reaction  in  the  blood  ?  In  a  recent  fatal  case,  the 
typhoid  bacillus  was  not  found.  The  case  was  one  of  typhoid,  but  there 
was  no  reaction  with  the  serum  test.  Bacteriological  diagnosis  showed 
the  bacillus  coli  commune  in  the  tissues,  and  not  the  typhoid  bacillus  ;  so 
that  there  are  really  discrepancies  arising  from  this  test.  A  positive  diag- 
nosis is  of  great  value  ;  a  negative  one  is  of  no  value  whatever.  But  I 
believe  we  can  make  a  positive  diagnosis  in  fully  95  per  cent,  of  the  cases 
with  this  test. 
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By  Dr.  HARVEY  B.  BASHORE, 
Medical  Inspector  State  Board  of  Health  of  Pennsylvania. 

Typhoid  fever  is  the  plague  of  the  country  districts.  In  a  certain 
locality  in  Michigan,  where  accurate  statistics  were  kept,  it  was  found 
that  in  an  area  where  the  people  used  well  water,  there  were  just  twenty- 
six  times  as  many  cases,  in  proportion,  as  there  were  in  a  city  district,  all 
of  whose  inhabitants  used  Lake  Superior  water.  In  Pennsylvania,  I 
think  that  the  average  is  fully  as  high ;  at  least,  it  would  reach  ten  to 
fifteen  times  more  for  the  country  than  for  the  cities. 

There  is  no  longer  a  question  that  the  prevalence  of  this  rural  typhoid 
arises  from  the  fact  that  the  population  depend  upon  polluted  well  water, 
and  that  the  wells  are  infected  from  privies  which  one  time  or  another 
have  held  typhoid  excreta,  and  infected  the  surrounding  ground  water. 
Wells  might  not  be  so  bad  were  it  not  for  the  fact  that  the  ground  water 
infected  with  typhoid  purifies  very  slowly. 

To  eliminate  this  disease,  it  is  plain  that  we  have  to  eliminate  one  or 
the  other  means  of  infection,  either  the  well,  or  the  privy  vaults  which 
have  poisoned  the  water.  It  will  be  a  hard  and  thankless  task  to  get 
people  to  give  up  their  privy  vaults,  and  use  earth  closets,  and  it  will  be  a 
matter  of  many  years'  teaching  before  they  do  it.  On  the  other  hand, 
changing  the  water  supply  is  comparatively  easy,  and  meets  with  more 
general  approval.  A  good  many  of  the  small  villages  are  already  work- 
ing in  this  direction,  by  attempting  to  procure  a  public  supply  from  some 
neighboring  spring,  and  by  this  means  they  hope  to  meet  the  difficulty ; 
but  a  public  supply,  such  as  is  generally  supplied  to  small  towns,  very 
often  becomes  polluted,  and  the  danger  becomes  as  bad  as  ever.  Then, 
too,  a  public  supply  is  comparatively  costly. 

There  is  another  way,  however,  to  bridge  the  difficulty  successfully  and 
cheaply,  and  that  is  by  substituting  cisterns  for  the  old  wells.  By  this 
means  typhoid  fever  may  be  eliminated  more  quickly  and  more  thor- 
oughly, from  rural  districts,  than  by  any  other  method. 

The  problem  of  using  cistern  water  has  been  carefully  studied,  and  we 
are  able  to  tell  just  exactly  the  size  of  the  cistern,  the  amount  of  collect- 
ing surface,  etc.,  necessary  for  a  given  family, — calculated  for  the  known 
rainfall  of  the  district.  For  example,  if  the  roof  surface  contains  one 
thousand  square  feet,  and  if  the  rainfall  is  thirty-seven  inphes,  about 
twenty  thousand  gallons  will  be  collectible  annually,  which,  at  ten  gallons 
per  head  per  day,  is  more  than  sufficient  for  the  wants  of  an  ordinary 
family.  For  a  yearly  yield  of  this  amount  the  cistern  need  not  be  exces- 
sively large  for  the  rain  does  not  all  come  down  at  once.  A  cistern  five 
feet  deep  and  ten  feet  in  diameter  will  hold  about  two  thousand  gallons ; 
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this  will  probably  last  more  than  a  month,  and  before  it  is  exhausted 
there  will  likely  be  more  rain  to  add  to  the  supply,  for  it  is  rare  that  a 
month  passes  without  some  precipitation. 

If  we  rely  on  the  cistern  to  eliminate  typhoid  we  must  pay  some  atten- 
tion to  its  construction,  for  only  on  the  ability  to  keep  out  soil  water  rests 
the  superiority  of  the  cistern  over  the  well.  If  carefully  made  of  bricks 
and  thoroughly  cemented  it  will  be  proof  in  most  cases  against  this  con- 
tamination from  the  soil.  I  know  personally  of  such  a  cistern  which  was 
made  twenty-five  years  ago  and  is  still  as  good  as  ever.  Cistern  water 
generally  has  a  peculiar  flavor  arising  from  the  decomposition  of  vegeta- 
ble materials  which  get  into  the  water  from  the  collecting  surface.  This 
may  be  avoided  in  a  great  measure  by  keeping  the  cistern  clean  and  by  a 
"  cut  off "  so  arranged  that  the  first  washings  from  the  roof  are  turned 
into  the  street ;  or  if  thought  necessary  the  water  may  be  filtered. 

In  order  to  filter  cistern  water  all  we  have  to  do  is  to  build  a  partition 
in  the  cistern  with  several  openings  at  the  bottom  connecting  the  two 
sides  ;  into  the  one  side  is  placed  the  filter  consisting  simply  of  three  or 
four  feet  of  coarse  river  sand  or  of  layers  of  gravel,  polarite,  and  sand  ; 
into  this  side  the  roof  leader  empties  and  into  the  other  dips  the  pump. 
By  this  means  cistern  water  may  be  made  as  palatable  as  any  other  water 
and  obtained  at  much  less  expense. 

That  the  use  of  cistern  water  will  prevent  typhoid  fever  in  rural  dis- 
tricts is  not  hypothetical  but  a  fact  proved  by  experience.  In  a  certain 
district  in  Pennsylvania  on  account  of  an  underlying  limestone  formation 
there  is  a  great  inability  to  get  good  well  water,  and  as  a  consequence 
the  greater  part  of  the  community  use  cisterns.  In  this  region,  careful 
study  of  the  record  of  the  county  physicians  has  been  made  and  it  was 
found  that  there  was  a  marked  absence  of  typhoid. 

One  of  the  towns  in  this  place,  well  known  to  the  author,  will  serve  as 
an  example  of  all  the  rest.  This  town  of  twenty-two  hundred  inhabitants 
has  for  many  years  depended  almost  exclusively  on  cistern  water  and  as 
a  result  typhoid  is  practically  an  unknown  disease.  In  the  last  twenty 
years,  so  the  oldest  resident  physician  tells  me,  there  has  not  occurred 
one  case  of  typhoid  among  those  exclusively  using  cistern  water.  In  all 
this  time  there  have  been  very,  very  few  cases  of  fever,  and  every  one  has 
been  traced  to  well  or  spring  water ;  the  exact  record  for  the  last  five 
years  is  three  cases  of  fever,  which  the  attending  physician  would  not 
call  "true  typhoid."  Taking  these  cases,  however,  to  be  typhoid  and 
counting  one  death  for  every  twenty  sick,  it  would  make  the  death  rate 
of  this  community  something  like  one-tenth  per  ten  thousand — the  lowest 
C!ver  attained. 

Here  then  is  a  town  where  the  typhoid  sick  rate  is  hardly  worth  con- 
sidering, and  where  the  death  rate  is  almost  theoretical.  If  all  rural 
dwellers  would  give  up  their  wells  and  resort  to  the  cistern  the  story  of 
this  one  town  would  be  repeated  everywhere  and  rural  typhoid  would 
become  an  unknown  disease. 
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By  henry  M.  bracken,  M.  D., 
Secretary  and  Executive  Officer,  Minnesota  State  Board  of  Health. 

It  has  generally  been  admitted,  I  think,  that  typhoid  infection  meant 
typhoid  fever  with  its  classical  duration  and  convalescence,  or  death. 
That  typhoid  fever  could  not  be  aborted.  That  patients  who  have  the 
early  symptoms  of  typhoid  fever  and  after  a  few  days  only  of  illness, 
recover,  cannot  possibly  have  had  typhoid  fever.  If  you  ask  a  conscien- 
tious physician  to  name  the  illness  that  such  a  patient  has  had,  a  shrug 
of  the  shoulders  and  possibly  the  statement  "only  a  simple  fever"  will 
be  the  reply  given. 

It  seems  to  me  there  is  a  possibility  of  error  in  all  this.  There  have 
been  over  eighteen  hundred  (1800)  examinations  of  blood,  after  the  Widal- 
Johnston  method,  made  at  the  Laboratory  of  the  Minnesota  State  Board 
of  Health  during  the  past  ten  months.  While  the  serum  diagnosis  has 
quite  uniformly  been  borne  out  by  the  clinical  diagnosis,  there  have  been 
cases  where  the  blood  gave  very  marked  reaction  with  the  first  appearance 
of  typhoid  symptoms,  but  where  the  clinical  symptoms  have  quickly  sub- 
sided, and  the  patient  has  made  apparently  a  prompt  recovery.  There 
have  been  cases  where  the  serum  reaction  has  persisted  for  a  time  after 
such  a  patient  has  apparently  recovered  from  this  hybrid  form  of  fever. 
Such  cases  are  apt  to  be  stumbling  blocks  to  the  clinical  physician. 
They  are  disposed  to  make  the  doubting  man  a  skeptic  in  his  ideas 
relating  to  this  serum  test.  Far  be  it  from  my  intention  to  make  positive 
statements  relative  to  this  class  of  patients.  There  is,  however,  an 
opportunity  to  ask  ourselves  seriously  how  we  can  explain  these  facts. 
May  I  suggest  as  an  explanation  the  possibility  of  typhoid  infection  with- 
out the  classical  typhoid  fever  ? 

We  admit  that  certain  individuals  may  have  a  natural  immunity 
against  typhoid  fever.  That  other  individuals  may  have  an  acquired 
immunity,  the  result  of  the  disease  some  time  in  the  past.  That  still 
others  may  become  immune  in  a  manner  quite  similar  to  that  by  which 
we  produce  artificial  immunity,  viz.,  by  constant  exposure  to  an  infection, 
the  infection  being  in  too  small  a  quantity,  however,  to  produce  the 
specific  disease  of  that  infection.  Thus  the  individual  who  is  constantly 
using  a  water  contaminated  with  the  germs  of  typhoid  fever,  may  escape 
the  disease,  while  a  new  comer  who  uses  the  same  water,  quickly  suc- 
cumbs. Still  further,  we  know  that  an  individual  who  is  constantly  using 
contaminated  water  may  at  one  time  be  able  to  resist  infection  and  at 
some  later  period  become  infected,  although  he  has  used  the  contaminated 
water  in  the  same  quantity  and  manner  in  both  cases. 


TYPHOID  INFECTION. 


In  the  light  uf  the  foregoing  facts,  may  it  not  be  possible  for  an  indi- 
vidual to  receive  such  a  degree  of  infection  as  to  produce  the  early  symp- 
toms of  typhoid  fever,  and  for  the  system  to  develop  an  antitoxin  so 
promptly,  and  in  such  amount,  as  to  cut  short  the  process  of  the  disease, 
and  thus  prevent  the  completion  of  the  classical  typhoid  fever? 

It  would  seem  that  an  unusually  marked  reaction  to  the  serum  test  with 
the  early  appearance  of  such  symptoms,  and  the  prompt  subsidence  of 
such  symptoms  followed  by  a  return  to  health,  would  bear  out  such  a 
proposition.  It  would  seem  with  an  early  and  marked  Widal  reaction  as 
though  the  conditions  of  the  blood,  producing  such  a  reaction,  might 
have  some  bearing  on  the  degree  of  resistance  of  the  individual  to  infec- 
tion, and  that  this  would  seem  to  suggest  the  possibility  of  this  reaction 
being  one  of  immunity,  rather  than  of  infection.  This,  I  know,  is  con- 
trary to  the  teaching  of  Widal  and  others,  but  it  is  safe  to  say,  I  am  sure, 
that  the  consensus  of  opinion  is  yet  unsettled  as  to  the  relations  of  this 
serum  reaction  to  immunity. 

Let  us  give  this  possibility  a  little  attention.  It  used  to  be  stated  that 
children  did  not  have  typhoid  fever.  This  we  no  longer  believe.  It  is  a 
commonly  accepted  fact,  I  think,  that  the  mortality  from  typhoid  fever  is 
lower  with  children  than  with  adults.  Various  explanations  have  been 
given  as  bearing  upon  this  fact.  Let  us  see  if  there  is  anything  to  be 
learned  from  a  comparison  in  these  cases,  of  the  serum  reaction  and  the 
mortality.  The  laboratory  records  show  that  the  serum  reaction,  as  a 
rule,  appeared  earlier  with  this  class  of  cases  than  with  older  patients, 
half  of  the  second  and  third  day  positives  being  among  children,  although 
they  numbered  only  one  seventh  of  the  total  number  of  positive  reac- 
tions. 

It  may  be  interesting  to  note  the  ages  of  children  that  responded  to 
this  test.  I  will,  therefore,  quote  a  table  presented  from  our  laboratory 
in  a  paper  read  at  the  Montreal  meeting  of  the  British  Medical  Associa- 
tion, September,  1897.  Of  seventy-eight  cases  in  children  responding  to 
the  serum  reaction,  the  distribution  was  as  follows : 

Four  cases  at  thirteen  years. 
Seven  cases  at  twelve  years. 
Six  cases  at  eleven  years. 
Four  cases  at  ten  years. 
Nine  cases  at  nine  years. 
Eight  cases  at  eight  years. 
Eight  cases  at  seven  years. 
Nine  cases  at  six  years. 
Eleven  cases  at  five  years. 
Four  cases  at  four  years. 
Three  cases  at  three  years. 
Four  cases  at  two  years. 
One  case  at  two  days. 
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If  it  is  true  that  the  serum  reaction  can  be  obtained  earlier,  as  shown 
by  our  laboratory  records,  with  children  than  with  adults,  that  the  reac- 
tion is  marked  ;  and  that  the  mortality  from  typhoid  fever  is  lower  with 
children  than  with  adults ;  then  it  would  seem  as  though  these  facts  taken 
together  might  have  some  bearing  in  marking  the  reaction  as  one  of 
immunity,  rather  than  of  infection.  Quite  a  number  of  cases  of  adults 
are  on  record,  where  there  was  a  marked  serum  reaction  present  early  in 
the  disease,  and  that  following  this,  there  was  a  rapid  subsidence  of  the 
fever  and  other  typhoid  symptoms  and  a  prompt  return  to  health.  It  is 
quite  impossible  to  tabulate  these  cases,  for,  as  a  rule,  the  laboratory  has 
no  means  of  following  up  their  history.  Here  is  an  illustration  of  such  a 
case  :  A  lady  with  an  unusually  robust  constitution  was  taken  ill.  The 
clinical  symptoms  pointed  strongly  towards  possible  typhoid  fever.  A 
quantity  of  her  blood,  sufficient  for  examination,  was  sent  to  the  laboratory 
for  examination.  In  due  time  this  gave  a  marked  serum  reaction.  This 
was  apparently  on  the  third  day  of  the  disease.  This  patient  was  away 
from  home.  Her  husband  was  informed  of  her  condition.  He  hastened 
to  her,  expecting  to  find  her  very  ill,  judging  from  the  information  fur- 
nished him  by  the  physician  in  charge,  as  to  her  condition  on  the  previous 
day.  Imagine  his  surprise  on  finding  her  but  slightly  indisposed.  There 
were  four  examinations  made  of  this  patient's  blood,  extending  over  a 
period  of  eleven  days.  The  examinations  were  made  on  what  were  sup- 
posed to  be  the  third,  fifth,  seventh,  and  eleventh  days  of  the  disease. 
The  reaction  was  marked  in  each  case.  The  temperature  was  said  to  be 
normal  between  the  fifth  and  eleventh  days.  On  these  two  days,  the 
temperature,  both  morning  and  evening,  was  99°  F.  The  skeptical  phy- 
sician might  consider  this  a  case  of  faulty  technique  on  the  part  of  the 
examiner,  but  this  is  not  probable,  for  the  experience  in  this  laboratory 
during  the  past  year  has  been  such  as  to  enable  the  bacteriologists  to 
become  quite  familiar  with  this  test.  The  most  carefully  repeatad  observ- 
ations, with  accurate  dilutions  varying  from  -^-^  to  were  used  in  this 
case.  It  would  seem  as  though  this  was  a  case  of  typhoid  infection  with- 
out the  classical  record  of  the  typhoid  fever  patient.  That  there  was 
sufficient  resistance  developed,  and  that  promptly,  to  cut  short  the  prog- 
ress of  the  disease.  In  fact,  that  it  was  a  case  of  typhoid  fever  aborted 
by  nature.  It  is  unnecessary  to  cite  other  cases  of  this  type.  You  are 
probably  familiar  with  such  through  their  clinical  history,  if  not  through 
the  serum  reaction. 

One  of  the  first  specimens  of  blood  examined  in  our  laboratory  gave  a 
marked  serum  reaction,  on  apparently  the  fourth  day  of  the  existence  of 
typhoid  fever.  Examinations  of  the  blood  of  this  patient  were  made  on 
the  4th,  loth,  17th,  26th,  28th,  65th,  87th,  103d,  and  iioth  day  from  the 
beginning  of  the  disease.  The  reaction  was  marked  from  the  first  six 
examinations.  The  one  made  on  the  87th  day  was  faint.  Those  made 
on  the  103d  and  iioth  days  were  both  negative.    The  disease  lasted  the 
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usual  time  for  a  typical  typhoid  fever  case.  The  patient  had,  at  times,  a 
temperature  of  104°,  but  as  a  rule,  it  was  not  above  102°,  and  this  without 
the  use  of  any  antipyretic  measures.  At  no  time  did  the  patient  suffer 
much  discomfort.    Clinically  you  are  all  familiar  with  such  cases. 

It  would  seem  to  me  that  both  of  these  cases  point  to  the  possibility  of 
this  reaction  being  one  of  immunity.  In  the  first  case,  the  progress  of 
the  disease  was  cut  short ;  in  the  second  case,  the  intensity  of  the  dis- 
ease was  controlled.  Let  us  now  study  two  cases  taken  from  the  reverse 
of  the  above,  but  pointing  also,  it  seems  to  me,  toward  the  fact  that  this 
reaction  may  be  one  of  immunity  rather  than  of  infection.  Two  gentle- 
men friends  were  taken  ill  at  about  the  same  time,  and  probably  from  the 
same  source  of  infection.  This  source  could  not  be  definitely  settled 
upon.  Conjecture  pointed  to  infection  from  the  eating  of  raw  oysters. 
The  early  symptoms  in  both  cases  were  intense  and  uncontrollable  febrile 
temperatures  and  persistent  headache.  Typhoid  symptoms  were  not 
marked,  although  some  of  the  symptoms  suggested  the  possibility  of 
typhoid  fever.  However,  the  general  character  of  the  disease  in  each 
case,  together  with  the  absence  of  the  Widal  reaction,  caused  great  con- 
fusion in  arriving  at  a  diagnosis.  These  patients  were  seen  by  four  capa- 
ble medical  men.  Of  these  four  physicians,  the  one  who  was  not  yet 
familiar  with  the  serum  reaction,  was  the  first  to  insist  upon  the  diagnosis 
of  typhoid  fever.  Another  physician  who  had  some  confidence  in  the 
serum  reaction  found  it  hard  to  admit  that  it  must  be  typhoid  fever  with 
the  reaction  absent,  but  finally  yielded.  A  third  physician  was  willing  to 
admit  that  one  of  the  patients  had  typhoid  fever,  but  still  insisted  that  the 
other  patient  was  not  suifering  from  this  disease.  While  the  fourth  phy- 
sician insisted  that  the  absence  of  the  serum  reaction  was  enough  to 
exclude  the  diagnosis  of  typhoid  fever  in  both  cases,  all  admitted  the 
existence  of  typhoid  fever  in  both  cases  when,  on  presumably  the  thir- 
teenth day  in  one  case  and  the  seventeenth  day  in  the  other,  the  serum 
reaction  was  present.  Even  at  these  late  dates  the  reaction  was  not 
marked,  and  never  was  well  marked  during  the  continuance  of  the  disease 
in  either  case.  Both  of  these  cases  were  decidedly  ill.  Both  had  albu- 
minuria more  or  less  marked  at  some  period  of  their  illness.  One  had 
active  delirium,  relapse,  and  finally  a  typical  convalescence:  The  other, 
while  having  less  marked  symptoms  throughout  the  disease,  made  a  slow 
recovery.  These  two  cases  seem  to' illustrate  the  absence  of  any  attempt  on 
the  part  of  Nature,  to  establish  immunity,  as  shown  by  the  long-delayed 
appearance  of  response  to  the  serum  reaction,  by  the  temporary  response 
only  to  this  reaction  ;  and  by  the  whole  course  of  the  disease.  These  are 
in  strong  contrast  with  the  case  first  referred  to,  where  the  typhoid  infec- 
tion was  undoubtedly  present  without  the  classical  course  of  typhoid  fever 
following,  but  they  seem  to  me  no  less  important  in  our  effort  to  try  to 
reach  a  conclusion  as  to  the  reasons  for  typhoid  infection  without  the 
typical  typhoid  fever. 
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The  American  Pediatric  Society  made  the  significant  statement  (i)^ 
that  in  its  judgment  the  results  of  the  serum  treatment  of  diphtheria  would 
gradually  further  improve.  The  reasons  given  for  this  statement  and 
that  (a)  antitoxin  is  still  frequently  used  too  late,  either  from  procrastina- 
tion on  the  part  of  the  physician,  or  objections  on  the  part  of  friends ;  (b) 
it  is  given  in  a  half-hearted  way,  and  in  doses  one  tenth  to  one  fourth  as 
large  as  they  should  be.  It  has  frequently  been  observed  that  the  per- 
centage of  recoveries  under  antitoxin  treatment  has  steadily  increased 
from  the  beginning.  The  present  mortality  from  diphtheria — the  lowest 
rate  ever  recorded — is  pronounced  by  most  observers  of  large  experience 
with  the  remedy,  especially  in  private  practice,  as  being  too  high  to  repre- 
sent the  powers  of  the  remedy.  "  From  the  most  trustworthy  statistics 
which  are  now  available,  it  appears  that  the  actual  mortality  from  diph- 
theria (including  membranous  croup)  has  been  reduced  at  least  one  half 
by  the  general  adoption  of  the  serum  treatment ;  and  that  in  cases 
injected  during  the  first  two  days,  the  mortality  is  less  than  5  per  cent." 

(2).  The  mortality  from  diphtheria  under  the  antitoxin  treatment  (all 
brands  of  the  remedy  as  found  in  the  market  being  used,  and  all  cases 
included  irrespective  of  the  time  when  antitoxin  treatment  was  inaugu- 
rated) may  be  stated  as  follows  : 

(3).  General,  8  to  10  per  cent. 
Laryngeal  types,  2 1  per  cent. 
Operative  laryngeal  cases,  27  per  cent. 
Non-operative  laryngeal  cases,  17  per  cent. 

General  mortality  when  antitoxin  is  used  reasonably  early,  5  to  7 
per  cent. 

Number  of  cases  requiring  operative  interference,  17  per  cent. 

In  this  paper  the  writer  purposes  to  answer  the  question,  What  are  the 
elements  of  improvement  upon  which  this  further  reduction  of  the 
mortality  rate  from  diphtheria  will  depend  ? 

A  study  of  the  great  volume  of  antitoxin  literature  now  available  shows 
great  improvement  in  the  potency  of  the  serum  and  the  employment  of 
the  remedy.    A  third  element  of  progress  is  more  than  merely  implied, 

'  Figures  refer  to  bibliography. 
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namely,  a  growing  appreciation  of  the  efficiency  and  harmlessness  of  the 
remedy,  and  a  readiness  to  accept  it  on  the  part  of  the  physician.  The 
progress  heretofore  made  in  gradually  reducing  the  death  rate  from  diph- 
theria (4)  and  robbing  this  disease  of  its  long-held  high  mortality  has 
been  made  in  the  line  of  these  three  co-related  elements  of  progress.  The 
writer's  experience,  dating  back  to  the  first  case  treated  with  antitoxin  in 
Philadelphia  (Sept.  22,  1894),  is  that  of  many  others  and  must  become 
the  general  experience  of  the  profession  in  order  that  the  full  powers  of 
the  remedy  may  be  obtained.  Whereas  in  his  first  cases  doses  ranging 
from  400  to  800  units  were  administered  timidly  and  late  in  the  course  of 
the  disease,  when  the  case  had  become  hopeless  to  other  recognized  reme- 
dial agents,  now  curative  doses  ranging  from  1,000  to  4,000  units,  graded 
to  the  severity  of  the  case,  are  given  early  and  boldly.  Now  from  three 
to  ten  times  as  many  antitoxic  units  are  administered  with  increasing 
confidence  in  from  one  third  to  one  tenth  the  serum  at  first  required.  All 
these  factors  have  worked  together  to  render  the  results  from  the  employ- 
ment of  antitoxic  serum  more  favorable  in  the  proportion  in  which  they 
were  enabled  to  play  a  part. 

The  further  reduction  of  mortality  by  the  serum  treatment  will  depend 
(a)  upon  further  improvement  in  the  production  and  selection  of  the 
remedy,  (b)  upon  the  general  and  hearty  acceptance  of  the  established 
principles  underlying  serum  therapy  on  the  part  of  the  physician  and  (c) 
upon  the  employment  of  the  remedy  on  purely  rational,  rather  than  on 
empirical,  basis. 

I.  The  greatest  improvement  yet  made  in  antitoxin  is  that  in  strength 
of  serum,  or  concentration  (5).  The  most  concentrated  product  now  sup- 
plied to  the  profession,  that  known  as  "  Extra  Potent  "  (Mulford's),  con- 
tains 500  units  to  each  cubic  centimetre  of  serum.  The  products  now 
available  to  the  profession  vary  in  strengths  (17)  from  50  to  500  units 
per  cubic  centimetre.  The  major  portion  of  them  contain  from  100  to 
200  units  per  cubic  centimetre,  and  are  not  standardized,  /.  e.,  a  specified 
number  of  units  is  secured  in  a  variable  quantity  of  serum.  The  great 
advantage  of  concentrated  serums  has  been  recognized  from  the  first,  and 
only  such  products  recommended  by  the  American  Pediatric  Society  (3). 
The  smaller  quantity  of  serum  required  to  secure  a  full  curative  dose  per- 
mits of  the  use  of  a  much  smaller  syringe  and  insures  earlier  absorption. 
An  antitoxin  of  400  to  500  units  to  each  cubic  centimetre  may  be  admin- 
istered in  full  curative  doses  by  an  ordinary  hypodermic  syringe.  The 
little  patient  is  not  so  easily  filled  with  fear  at  a  time  when  it  is  important 
to  avoid  every  semblance  of  excitement  because  of  the  condition  of  the 
heart.  For  the  same  reason  it  is  advantageous  to  administer  the  serum 
between  the  scapulaj  where  it  is  not  possible  for  the  patient  to  witness 
the  act. 

The  advantages  of  smaller  quantities  and  earlier  absorption  are,  how- 
ever, always  secondary  to  the  gain  in  the  time  required  to  secure  the  full 
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therapeutic  effects  of  a  dose.  This  gain  in  the  employment  of  the  strong- 
est serums  amounts  to  several  hours  and  is  the  means  of  saving  many 
otherwise  hopeless  cases.  The  gain  is  due  to  the  smaller  quantity  to  be 
absorbed  and  the  greater  rapidity  of  absorption,  because  the  continuity  of 
the  tissues  is  but  little  disturbed  by  the  bulk  of  the  injection  ;  but  pri- 
marily and  most  largely,  to  the  degree  of  concentration.  Experience  has 
taught  that  the  more  concentrated  the  potency  of  the  serum,  the  more 
pronounced  are  the  therapeutic  effects  and  the  earlier  are  they  secured. 
The  superiority  of  tinctures  and  fluid  extracts  over  infusions  was  found  so 
great  that  the  latter  were  rapidly  abandoned.  So  will  it  be  with  the  weak 
antitoxic  serums  when  the  superior  value  of  the  concentrated  products 
becomes  generally  known. 

Since  the  function  of  antitoxin  is  to  neutralize  toxins,  it  may  be  con- 
jectured that  a  maximum  limit  of  advantageous  concentration  probably 
exists.  However,  this  limit  has  not  yet  been  reached  and  since  highly 
concentrated  serums  are  very  difficult  to  produce,  such  limit  is  probably 
not  possible. 

In  the  early  days  of  antitoxin  treatment  it  was  proper  to  speak  of 
obtaining  effects  in  from  twenty-four  to  forty-eight  hours.  During  this 
time  many  severe  cases  necessarily  terminated  fatally,  especially  since 
repetition  of  the  dose  was  delayed  till  this  time  had  fully  elapsed.  At 
present,  effects  are  expected  in  from  twelve  to  eighteen  hours  and  are 
secured  early  in  proportion  to  the  degree  of  concentration  of  the  serum 
employed.  The  general  employment  of  concentrated  antitoxins  of  uni- 
form quality  will  insure  increasing  success  in  the  treatment  of  diphtheria 
(6). 

The  importance  of  great  care  in  selecting  an  antitoxin  cannot  be  over- 
estimated in  this  connection,  since  "  some  of  the  products  on  the  market, 
have,  by  test,  been  found  to  contain  only  one  half  to  one  third  the 
potency  stated  upon  the  label  "(16).  All  comparative  examinations  of 
antitoxins,  notably  those  of  the  Pennsylvania  (7)  and  Massachusetts  (8) 
State  Boards  of  Health  and  that  of  the  Aledical  Nervs  (9),  show  that  inferior 
antitoxins  are  on  the  market.  Only  a  product  known  to  be  uniformly 
reliable  can  conduce  to  the  best  possible  results. 

2.  No  principles  underlying  the  remedial  art  are  more  firmly  established 
than  those  upon  which  the  serum  treatment  of  diphtheria  is  based.  The 
appreciation  of  these  principles  as  well  as  the  indications  for  the  admin- 
istration of  the  remedy  on  the  part  of  the  physician  is  conducive  to  better 
results  from  the  employment  of  the  remedy.  "  If  an  animal  has  been  ar- 
tificially protected  against  a  particular  infective  agent  {e.  g.,  diphtheria 
toxins),  its  blood  or  serum  acquires  the  power  when  injected  in  sufficient 
quantity  into  another  animal,  of  directly  transmitting  an  immunity  from 
that  agent  "  (10).  This  is  a  law  so  firmly  established  experimentally  and 
clinically  that  it  is  appropriately  called  one  of  the  articles  of  faith  of  the 
bacteriologist.    There  is  no  reason  why  the  profession  as  a  whole  should 
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not  accept  this  law,  and  find  in  it  the  rational  basis  of  serum  therapy. 
Such  acceptance  will  prove  very  salutary  to  the  further  reduction  of  the 
mortality  rate  (11). 

The  action  of  the  remedy  being  antidotal  and  the  lesion  of  diphtheria 
toxic,  it  follows  that  in  no  other  disease  is  an  intelligent  appreciation  of 
the  immutable  relation  existing  between  the  remedy  and  the  disease  to  be 
combatted,  so  potent  a  factor  in  obtaining  the  highest  possible  results  in 
treatment.  Similarly  the  appreciation  of  the  importance  of  early  admin- 
istration of  antitoxin  is  essential  to  the  highest  success.  The  lesion  of 
diphtheria  being  toxic  and  death,  if  not  caused  by  obstruction  to  respira- 
tion, being  due  to  poisoning  of  the  tissues,  it  follows  that  the  longer  the 
tissues  are  exposed  to  the  action  of  the  diphtheria  poison  and  the  more 
virulent  the  toxins  absorbed,  the  less  power  of  resistance  remains  to  sus- 
tain life.  To  appreciate  this  is  to  appreciate  the  necessity  for  the  admin- 
istration of  maximum  doses  in  all  cases  seen  late,  and  in  any  malignant 
case  and  to  know  the  importance  of  supplementary,  general,  sustaining, 
and  tonic  treatment.  The  recognition  of  the  latter  and  the  employment 
of  proper  measures  will  in  itself  materially  reduce  the  present  rate  of  mor- 
tality. Jacobi  has  well  remarked  (12)  that  many  cases  might  be  saved 
by  the  timely  use  of  a  few  grains  of  digitalis,  camphor,  musk,  or  other  car- 
diac tonics.  What  is  expected  of  a  physician  is  that  he  know  beforehand 
whether  or  not  in  an  individual  case  the  heart  will  probably  carry  its 
owner  through  an  inflammatory  or  infective  process  without  sustaining 
treatment. 

Incidentally  it  may  be  remarked  that  when  the  laity,  instructed  by  the 
*  profession,  shall  have  attained  to  a  knowledge  of  the  importance  of  re- 
porting all  cases  of  throat  disease  early,  a  further  reduction  of  the  mor- 
tality rate  will  easily  become  possible. 

The  tentative  treatment  of  diphtheria  is  sufficiently  condemned  by  cen- 
turies of  high  mortality  under  its  general  employment  (13).  Harsh  mech- 
anical interference,  likewise,  has  merited  nothing  but  condemnation. 
Both  these,  even  though  the  former  be  applied  to  serum  therapy,  are  pre- 
judicial to  the  further  reduction  of  the  mortality  from  diphtheria. 

3.  Antitoxin  must  be  employed  as  any  other  antidote  in  order  to  obtam 
the  greatest  possible  results.  No  rule  can  be  formulated  for  dosage,  ex- 
cept that  the  dose  should  always  be  strictly  graded  to  the  severity  of  the 
case  to  be  treated.  No  dose  containing  less  than  1,000  units  should  be 
regarded  as  curative.  The  general  acceptance  of  this  latter  truth  will  act 
powerfully  in  reducing  the  present  mortality  rate.  Curative  doses  of  500 
units,  experience  has  shown,  are  not  to  be  relied  upon.  Treated  very 
early,  it  has  happened  that  several  successive  cases  responded  almost 
miraculously  to  such  doses,  while  on  the  other  hand,  several  others  fol- 
lowing these  in  succession  proved  speedily  fatal  for  want  of  larger  doses. 
The  severity  of  the  infection  is  not  easily  recognized  early  in  the  course 
of  the  disease.    Clinically  it  is  probably  impossible  to  determine  which 
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cases  will  need  the  antidotal  effect  of  only  500  units.  Experience  has 
shown  that  to  obviate  this  no  curative  dose  should  contain  less  than  1,000 
units. 

The  importance  of  the  initial  dose,  as  compared  with  any  other  that 
may  be  required  in  an  individual  case,  cannot  be  too  strongly  emphasized 
in  this  connection.  The  importance  of  inaugurating  serum  treatment 
early  is  quite  generally  recognized,  and  the  present  unparalleled  results 
from  the  remedy  are  largely  due  to  this  recognition.  Next  in  importance 
to  early  administration  of  antitoxin,  excepting  that  of  selecting  the  best  pro 
duct,  must  be  considered  the  advantages  of  adequate  initial  doses  (14). 
No  maximum  limit  of  dose  has  as  yet  been  ascertained,  and  probably 
does  not  exist.  Reports  from  many  large  users  of  diphtheria  antitoxin  show 
that  at  present  curative  doses  ranging  from  1,000  to  6,000  units  are  used 
and,  when  graded  to  the  severity  of  the  case,  are  yielding  the  best  of  re- 
sults. In  cases  requiring  more  than  one  dose,  the  necessity  for  repetition 
is  evidence  that  the  initial  dose  did  not  contain  enough  antitoxic  units. 
During  the  interval  in  repetition  the  tissues  are  still  exposed  to  the  un- 
neutralized  toxins  and  to  those  being  absorbed  at  the  time.  The  neces- 
sity for  the  administration  of  antitoxin  is  increasing  and  the  resisting  pow- 
ers of  the  patient's  constitution  are  decreasing.  To  recognize  these  facts 
is  to  appreciate  the  gain  in  the  results  to  be  derived  from  large  initial 
doses,  and  when  repetition  of  dose  is  necessary,  of  making  the  interval 
short — when  concentrated  antitoxin  is  employed  never  less  than  twelve 
hours.  To  this  end  malignant  cases  should  receive  from  2,000  to  4,000 
units  as  early  as  possible.  One  dose  of  2,000  units,  experience  has  ex- 
plicitly shown,  will  result  in  a  larger  percentage  of  cures  of  such  cases  ^ 
than  will  three  or  four  doses  of  1,000  units  each,  given  at  intervals  of 
from  twelve  to  thirty-six  hours. 

Many  malignant  cases  which  in  the  first  year  of  antitoxin  treatment 
would  have  been  hopeless,  are  now  saved  by  large  initial  doses,  and 
shorter  intervals  in  repetition — if  indeed,  repetition  is  found  necessary. 
This  is  the  writer's  personal  experience.  His  first  antitoxin  case  termi- 
nated fatally  for  want  of  a  sufficiently  large  initial  dose.  In  this  connec- 
tion it  is  to  be  noted  that  physicians  having  most  experience  with  the  rem- 
edy are  showing  no  hesitation  whatever  to  give  4,000  and  even  6,000  units 
initial  doses  in  extremely  severe  cases  when  the  system  is  already  so  com- 
pletely undermined  that  life  could  not  be  sustained  long  enough  to  enable 
a  cure  to  be  effected  by  two  or  three  smaller  doses  given  at  intervals.  By 
this  aggressive  treatment,  truly  moribund  cases  are  reclaimed,  as  testified 
by  many  observers. 

The  double  function  of  antitoxin  is  to  neutralize  toxins  and  arrest  the 
disease.  In  pharyngeal  types  the  danger  is  from  early  toxaemia  ;  in  laryn- 
geal types,  from  suffocation.  In  the  former  abundant  vascularity  and 
glandular  structures  favor  rapid  absorption,  and  in  treatment  facilitate  in 
the  arresting  of  the  disease.    In  the  latter  the  dense  basement  membrane 
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underlying  the  local  lesion  retards  absorption  and  in  treatment  resists  the 
arresting  function  of  the  antitoxin.  For  these  reasons  in  severe  cases  of 
the  former,  especially  when  nasal,  and  in  all  cases  of  the  latter,  the  initial 
dose  should  never  be  less  than  2,000  units  to  obtain  the  highest  results. 
It  is  to  be  remembered  that  it  is  possible  in  an  individual  case  to  neu- 
tralize the  absorbed  toxins  and  arrest  the  disease  so  slowly  or  so  late  that 
death  results  from  damage  sustained  before  the  remedy  was  applied. 
Likewise  in  laryngeal  cases  care  must  be  duly  exercised  lest  suffocation 
result  in  the  copious  expectoration  that  follows  the  full  effects  of  the 
remedy. 

In  operative  cases  this  may  become  an  element  in  nursing  demanding 
the  attention  of  the  most  skillful  nurse  or  the  physician  himself.  Even  in 
non-operative  cases,  when  the  pseudo-membrane  is  so  dense  and  the  ac- 
tion of  the  remedy  so  sharp  that  a  perfect  cast  of  the  larynx  and  portion 
of  the  trachea  is  expectorated,  the  danger  from  suffocation  must  be 
guarded  against  (15). 

While  the  serum  treatment  has  greatly  simplified  the  management  of 
diphtheria,  reduced  the  personal  risk  to  the  physician,  and  already  at 
least  doubled  the  results  over  other  remedies  each  case  contains  a  subject 
for  special  study  and  the  adaptation  of  doses  and  other  measures  of  treat- 
ment best  suited  to  the  needs  of  that  case. 

To  summarize,  the  further  increase  in  the  rate  of  recoveries  from  diph- 
theria will  depend  upon  : 

(a)  The  production  and  use  of  only  concentrated  antitoxins. 

(b)  The  elimination  from  our  markets  of  all  serums  of  variable,  weak, 
and  uncertain  quality — no  serum  of  less  than  200  units  per  cubic  centi- 
metre being  accepted. 

(c)  The  general  employment  of  approved  serums  in  accordance  with 
the  best  teachings  of  the  profession. 

(d)  By  treating  each  case  as  a  unit  and  endeavoring  as  speedily  as  pos- 
sible to  neutralize  the  absorbed  toxins  and  arrest  the  disease. 

(e)  By  treating  the  constitution  and  the  disease  in  the  same  way : 
namely,  by  meeting  specific  indications. 

(f)  By  guarding  against  fear  and  other  undue  exertions,  physical  and 
phsychical,  on  the  part  of  the  patient, 

(g)  By  endeavoring,  as  physician,  to  maintain  a  reliable  mental  equi- 
poise. 
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THE  ARID   ATMOSPHERE  OF  OUR  HOUSES   IN  WINTER. 


By  dr.  henry  J.  BARNES,  Boston,  Mass. 

A  mean  relative  humidity  of  thirty-five  per  cent,  at  Fort  Yuma,  Arizona, 
in  1878,  is  the  lowest  annual  mean  recorded  for  any  station  in  the  United 
States  since  the  establishment  of  the  weather  bureau.  Dr.  Billings 
discussing  the  effects  of  so  arid  an  atmosphere  says,  "The  air  is  so  dry 
that  the  skin  becomes  dry  and  hard,  the  hair  crisp,  and  the  furniture  falls 
to  pieces.  Newspapers  have  to  be  handled  with  the  greatest  care,  and  a 
No.  2  Faber  pencil  leaves  no  more  trace  on  paper  than  a  piece  of  anthra- 
cite." Upper  Sind,  Rajputana,  parts  of  India,  and  the  desert  of  Sahara, 
noted  for  aridity  of  climate,  have  a  mean  ranging  from  forty  to  fifty  per 
cent,  moisture.  One  of  the  most  arid  regions  in  the  world  is  Death  Val- 
ley, California,  where  in  189 1,  from  May  to  September,  five  months,  a 
mean  of  twenty-three  per  cent,  was  observed. 

In  New  Mexico  and  Arizona,  there  are  stations  of  the  Weather  Bureau, 
several  being  well-known  health  resorts,  where  a  mean  of  forty-four  to  fifty- 
four  per  cent,  of  moisture  exists  in  the  atmosphere.  A  high  mean  relative 
humidity  on  the  top  of  Mount  Washington,  and  stations  in  Alaska,  is 
recorded  by  the  Weather  Bureau,  eighty-six  per  cent,  being  the  lowest, 
and  ninety-one  the  highest,  annual  mean. 

Only  twenty-four  stations  of  the  one  hundred  and  forty  in  the  United 
States  in  the  year  1885,  had  a  mean  relative  humidity  below  sixty  or  above 
eighty,  ninety-nine  being  between  sixty-five  and  seventy-five.  Observa- 
tions in  Philadelphia  for  a  period  of  twelve  years,  give  a  mean  of  sixty- 
eight  and  one-half,  and  in  England  the  mean  is  about  seventy-five. 

It  therefore  appears,  except  for  peculiar  topographic  conditions,  the 
mean  relative  humidity  of  the  climate  of  the  United  States  ranges  from 
sixty  to  eighty  per  cent. 

In  the  northern  states  of  the  Union,  during  the  winter  months,  the 
atmosphere  of  our  houses,  as  measured  by  the  hygrometer,  indicates  a 
very  wide  departure  from  the  normally  constituted  air.  We  artificially 
raise  the  temperature,  but  disregard  the  abundant  provision  of  moisture 
when  heat  is  increased  by  natural  causes  in  a  free  atmosphere,  and,  as  a 
consequence,  we  live  in  air  containing  a  less  percentage  of  moisture  than 
that  of  desert  regions,  and  not  infrequently,  less  than  that  of  the  kiln 
where  lumber  is  artificially  dried.  Dr.  Wetherell,  of  the  Smithsonian 
Institute,  measured  the  humidity  of  the  air  in  the  Senate  Chamber,  Feb- 
ruary 9,  1865,  and  found  the  relative  humidity  to  be  but  twenty  when  the 
outside  atmosphere  was  fifty-five.  A  senate  committee,  remarking  on  this 
and  other  observations,  state, — "  One  of  the  most  manifest  and  material 
defects  in  the  ventilation  of  the  Capitol  wings,  is  the  exceeding  aridity  of 
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the  air  supplied.  Both  health  and  comfort  are  disregarded  in  forcing  into 
the  halls,  air  containing  but  one-third  to  one-half  the  moisture  or  vapor  of 
water  required  at  the  temperature  to  which  it  is  raised."  Observations  by 
Dr.  Cowles  at  the  City  Hospital,  Boston,  in  1878,  together  with  my  own, 
in  different  buildings  in  Boston,  all  covering  a  period  of  forty-four  days, 
indicate,  as  do  those  of  Dr.  Wetherell,  the  extreme  dryness  of  the  atmos 
phere  where  artificial  heat  is  employed. 

Tables  of  these  observations  are  appended  to  this  paper  and  summar- 
ized in  the  following  table. 


Inside  Air. 

Outside  Air. 

Period. 

Temp. 

R.  H. 
Extreme. 

R.  H. 

Mean. 

Temp. 

Extreme 
R.  H. 

Mean 
R.  H. 

City  Hospital,           7  days. 
Office  Dr.  B.,           7  days. 
Office  Dr.  A.,          10  days. 
Women's  Hospital,   8  days. 
City  Hospital,          12  days. 

69 

71 
70 
72.4 
69 

15-  4S 

16-  39 

30-44 
20-28 
22-52 

29 
27 
36 
24 
38 

30 
31 
34 
21.5 

28 

60-100 
50-98 

56-100 
56-84 

41-100 

71 
73 
70 

67 
74 

Mean,                     44  days. 

70 

15-52 

31 

28.9 

41-100 

71 

These  observations  show  the  normally  constituted  air  in  Boston  to  have 
contained  a  mean  of  71  per  cent,  moisture,  and  the  artificially  constituted 
air  of  the  houses,  only  31  per  cent. 

The  short  period  of  observations,  and  the  limited  number  of  rooms 
tested,  would  be  inadequate  for  practical  conclusions,  were  it  not  known 
that  with  every  degree  of  elevation  of  temperature  without  the  addition 
of  watery  vapor,  the  relative  humidity  falls  a  certain  percentage.  For 
example,  air,  at  zero  temperature,  with  a  relative  humidity  of  100  per 
cent.,  or  saturated,  if  heated  to  80°  without  additional  moisture,  would 
only  have  a  relative  humidity  of  4  per  cent.  Because  about  half  a  grain 
of  water  in  a  cubic  foot  of  air  causes  saturation  at  zero,  and  it  requires 
about  eleven  grains  to  a  cubic  foot  to  saturate  the  air  at  eighty  temper- 
ture,  and  if  the  air  is  taken  at  twenty  temperature,  and  70  per  cent,  rela- 
tive humidity,  and  raised  to  seventy  temperature,  a  very  common  occur- 
rence in  our  northern  climate,  the  relative  humidity  would  be  but  12  per 
cent. 

The  difference  between  these  mathematical  deductions,  and  what  are 
the  actual  conditions  as  exhibited  in  the  tables,  is  only  accounted  for  by 
the  extraction  of  moisture  from  damp  cellars,  through  leaky  cold  air 
boxes,  from  wood-work,  and  fabric  that  stored  it  in  warmer  and  damper 
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seasons,  from  plants,  and  from  exhalation  of  moisture  attendant  on  hu- 
man occupation. 

It  may,  therefore,  be  safely  accepted,  that  these  observations  fairly  repre- 
sent the  conditions  under  which  most  of  us  live  when  housed  in  winter. 
An  atmosphere  so  deficient  in  moisture,  no  inhabited  part  of  the  world, 
so  far  as  I  have  been  able  to  ascertain,  furnishes  an  example,  except  the 
arid  region  about  Fort  Yuma,  the  mean  of  which  is  above  that  of  the 
rooms  the  observations  cover. 

Tyndall,  who  studied  the  influences  of  moisture  in  the  atmosphere, 
wrote  :  "  The  removal  for  a  single  summer's  night  of  the  aqueous  vapor 
from  the  atmosphere  which  covers  England,  would  be  attended  by  the 
destruction  of  every  plant  which  a  freezing  temperature  could  kill."  And 
Mr.  Robert  Briggs,  C.  E.,  quotes  a  friend  as  saying :  "  On  a  hot  day,  with 
the  thermometer  nearly  one  hundred,  he  had  known  the  wind  on  the 
Arabian  desert  to  be  searchingly  cold,  when  everything  was  shriveling  up 
for  want  of  moisture."  Thus  supporting  what  Tyndall  remarked  of  Sa- 
hara, "  Where  the  soil  is  fire  and  the  wind  is  flame,  the  refrigeration  is 
painful  to  bear."  This  cooling  effect  of  a  hot,  dry  air  is  readily  under- 
stood when  we  know  that  in  a  temperature  of  seventy  with  a  relative  hu- 
midity of  thirty-one  (the  mean  shown  by  the  tables)  the  wet  bulb  ther- 
mometer, from  which  heat  is  extracted  as  from  our  bodies  by  evaporation 
of  moisture,  would  only  indicate  a  temperature  of  fifty-three  and  a  half, 
and  if  the  minimum  of  fifteen  relative  humidity,  in  a  temperature  of  sixty- 
nine,  observed  at  the  City  Hospital  December  6,  1878,  the  wet  bulb  ther- 
mometer, corresponding  to  the  moist  surfaces  of  our  bodies,  would  only 
register  a  temperature  of  forty-eight.  In  other  words  :  With  an  actual 
temperature  of  69°  the  sensible  temperature  was  but  48°.  That  the  slight- 
est movement  of  air  attendant  on  ventilation  under  such  conditions  of 
temperature  and  relative  humidity,  produces  the  feeling  or  consciousness 
of  an  intense  draught  is  a  very  common  experience  in  our  houses  in  win- 
ter. A  draught  or  current  of  air  produced  by  a  fan  gives  no  refreshment 
in  the  saturated  atmosphere  of  dog-days,  no  matter  what  the  temperature 
may  be,  because  of  the  incapacity  of  the  air  to  extract  heat  by  taking  up 
moisture.  Its  cooling  effect  is  solely  governed  by  the  capacity  of  the  air 
to  take  up  moisture  when  brought  in  contact  with  respiration  and  the  ex- 
posed parts  of  the  body. 

The  effects  produced  by  the  dry  air  of  our  houses,  are  observed  in  the 
shrinkage  of  wood  floors,  the  opening  of  joints  in  the  wood  finish,  the 
rattling  window  frames,  and  the  shaky  furniture.  The  lumber  employed 
for  work  of  this  character  is  usually  considered  "  kiln  dried,"  when  the 
hygrometer  indicates  twenty  relative  humidity  in  the  dry  house.  With 
the  knowledge  that  the  air  of  our  houses  is  often  as  dry  and  not  infre- 
quently dryer  than  that  of  the  lumber  kiln,  these  effects  are  not  surprising, 
or  that  draperies  rapidly  deteriorate.  The  disastrous  effects  on  books, 
especially  in  the  giving  away  of  bindings,  are  also  often  apparent. 
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The  influences  of  excessively  dry  air  on  our  bodies  are  to  rapidly  take 
moisture  from  the  skin  and  the  respiratory  tract,  lower  the  temperature, 
and  cause  the  sensation  of  cold  in  temperatures  of  the  air,  which  if  nor- 
mally constituted  in  respect  to  percentage  of  moisture,  would  be  and  are 
considered  comfortable.  We  sit  out  of  doors  in  June  in  medium  weight 
clothing,  when  the  temperature  is  sixty-five  and  a  normal  relative  humid- 
ity of  from  sixty-five  to  seventy-five.  Inside  our  houses  in  winter,  with 
much  heavier  clothing  we  require  at  least  five  degrees  more  heat  for  com- 
fort ;  and  often  in  steam  heated  apartments,  fifteen  degrees  greater  heat 
than  the  ideal  June  day  is  observed  without  consciousness  of  being  ex- 
cessively warm  where  the  relative  humidity  is  half  or  less  than  half  than 
that  which  nature  ordinarily  provides^  These  high  temperatures  required 
for  comfort  in  winter  are  enervating  to  say  the  least.  The  dry  sirocco  is 
said  to  produce  suffering  from  extreme  lassitude  while  it  prevails.  "  The 
simoon  of  the  Arabian  desert  parches  the  skin,  inflames  the  throat,  and 
creates  a  raging  thirst."  The  relative  humidity  where  these  winds  prevail 
is  never  more  than  10  per  cent,  lower  than  is  frequently  observed  in  our 
houses,  and  the  lassitude  often  felt  in  steam  heated  apartments  may, 
therefore,  be  fairly  ascribed  to  such  causes,  together  with  the  catarrhal 
difficulties  so  common  in  winter.  Breathing  an  atmosphere  that  neces- 
sarily robs  mucous  membrane  of  its  moist  protection  and  thus  thickening 
the  secretions,  must  impair  the  integrity  of  tissue  and  contribute  towards 
the  preparation  of  a  soil  favorable  for  the  development  of  infectious  organ- 
isms. The  frequent  failure  of  the  vocal  organs  of  public  speakers  and 
singers  may  also  be  the  result  of  breathing  excessively  dry  air. 

Authorities  generally  agree  on  the  desirability  of  hydrating  the  air  of 
our  dwellings.  Dr.  Wyman  says  :  "Undoubtedly  the  best  constituted  air 
is  that  which  nature  affords.  In  heating  air  from  below  32°  we  should 
provide  a  sufficient  supply  of  water,  if  not  for  health,  at  least  for  the  pres- 
ervation of  wood-work  and  furniture.  If  the  air  be  too  dry  the  lining 
membrane  of  the  lungs,  throat,  and  mouth  may  be  deprived  of  its  neces- 
sary moisture  so  rapidly  that  an  uncomfortable  degree  of  dryness  or  even 
inflammation  may  be  induced.  The  unpleasant  feelings  many  persons 
experience  in  a  dry  atmosphere  are  frequently  relieved  by  placing  a  ves- 
sel of  water  on  the  stove  or  in  the  furnace,  but  it  is  rare  the  quantity 
of  water  evaporated  is  sufficient  to  give  the  necessary  amount  of  mois- 
ture." 

Prof.  Carpenter  in  his  work  on  heating  and  ventilating  buildings,  says  : 
"The  degree  of  moisture  in  the  air  has  an  important  influence  on  venti- 
lation. When  the  air  is  saturated  with  moisture  water  is  deposited  on  all 
bodies  which  conduct  heat  readily,  and  have  a  lower  temperature  than 
the  air.  On  the  other  hand,  if  the  air  is  entirely  deprived  of  watery  va- 
por, it  evaporates  moisture  from  the  body  and  thus  causes  an  unpleasant 

'  A  kitchen  temperature  of  65  degrees  is  comfortable  in  winter  when  the  steaming  teakettle  im- 
parts a  reasonable  amount  of  moisture  to  the  air. 
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sensation.  It  also  takes  up  a  great  deal  of  heat.  When  the  air  is  satur- 
ated no  evaporation  can  take  place  from  the  body.  When  the  air  is 
very  dry,  very  rapid  evaporation  will  take  place.  A  mean  condition  be- 
tween these  two  extremes  is  required  in  every  case.  The  air  should  be 
from  50  to  70  per  cent,  saturated  in  order  to  feel  pleasant  and  be  the 
most  valuable  for  ventilating  purposes."  In  the  work  of  Stephenson  and 
Murphy  sixty  relative  humidity  is  fixed  upon  as  the  lowest  for  healthful 
conditions,  and  in  Dr.  Wilson's  hand-book  of  hygiene  seventy-five  is  stated 
to  be  the  most  agreeable  for  healthy  persons  in  temperate  climates. 

As  long  ago  as  1836  Dr.  Reid  remarking  on  the  ventilation  of  the 
House  of  Lords,  said  :  "  When  water  to  the  amount  of  seventy  gallons 
was  evaporated  into  the  air  at  a  single  sitting,  coughing  among  the  mem- 
bers was  very  much  diminished." 

With  the  object  of  supplying  the  requisite  amount  of  moisture  where 
indirect  steam  or  hot  air  furnaces  are  employed,  a  number  of  devices 
have  been  invented.  The  most  common,  a  water  pan  in  the  furnace,  capa- 
ble of  evaporating  from  one  to  two  pails  full  of  water  a  day,  is  now  quite 
generally  employed.  This  amount  of  water  exercises  but  little  influence 
in  hydrating  the  air,  where  from  four  to  eight  hundred  cubic  feet  of 
extremely  dry  air  is  passing  through  the  flues  per  minute  ;  besides  the  water 
pan  is  often  neglected.  Prof.  L.  W.  Leeds  lecturing  before  the  Franklin 
Institute  of  this  city,  speaking  of  the  examination  of  a  school-house,  said  : 
"  I  asked,  as  is  my  usual  habit,  if  they  evaporated  plenty  of  water  ?  Oh, 
yes;  they  had  given  the  janitor  full  directions  about  keeping  the  evaporat- 
ing pans  always  full.  I  found  the  evaporating  pans  full,  rather  to  my 
surprise,  but  what  do  you  think  they  were  filled  with?  Several  old  brooms 
half  charred,  some  old  water  buckets,  and  other  rubbish  thrown  in  there 
out  of  the  way."  Air,  if  taken  from  outside  at  20°  temperature,  and  sev- 
enty relative  humidity  would  require  to  have  added  4,162  grains  of  water 
per  cubic  foot  to  produce  a  relative  humidity  of  sixty-five  in  temperature 
of  sixty-eight,  and  with  the  average  furnace  capacity  of  five  hundred 
cubic  feet  of  fresh  air  a  minute,  in  ten  hours,  twenty-two  gallons  of  water 
would  be  taken  up. 

Twenty-five  or  thirty  years  ago  porous  pots  holding  water  were  sus- 
pended in  the  registers  with  the  object  of  moistening  the  air.  In  many 
instances  they  were  found  to  diminish  the  supply  of  fresh  air  by  obstruct- 
ing the  flue.  Avoiding  this  objection  they  may  be  made  to  serve  a  good 
purpose.  About  the  time  of  an  investigation  of  the  disastrous  effects  of 
dry  air  on  the  books  of  the  Boston  Athenaeum,  a  few  furnaces  were  con- 
structed with  a  water  pan  close  to  the  fire-pot,  fed  through  an  automatic 
faucet  to  govern  the  water  supply.  An  ample  amount  of  moisture  was 
thus  obtained  in  extremely  cold,  dry  weather,  but  when  moderate  condi- 
tions prevailed  an  excessive  amount  was  imparted  to  the  air,  which  depos- 
iting on  cold  surfaces,  especially  window-panes,  formed  puddles  of  water, 
more  objectionable  than  the  dry  air. 
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Wet  sponges  suspended  in  a  wire  cage,  with  a  drip  pan  below  filled 
with  sponges,  have  been  employed  with  some  success,  but  the  attention 
required  has  prevented  their  use  to  any  considerable  extent. 

I  am  indebted  to  Mr.  C.  J.  H.  Woodbury  for  a  description  of  a  plant 
for  hydrating  the  air  of  the  new  Bell  telephone  building  in  Boston.  It  is 
a  large  office  building  of  450,000  cubic  feet  capacity,  and  450  is  the  daily 
average  number  of  persons  occupying  the  rooms.  Indirect  steam  heat  is 
employed,  and  26,000  cubic  feet  of  air  per  minute  is  passed  through  the 
stack  room,  where  it  is  raised  to  about  100  temperature.  Connecting 
with  the  boiler  is  a  small  brass  pipe,  gradually  expanding  to  liberate  the 
steam  at  a  low  velocity,  opposite  the  case  of  steam  pipes.  The  valve 
liberating  the  steam  is  controlled  by  the  engineer,  who,  at  first,  was 
instructed  to  maintain  a  relative  humidity  as  registered  by  a  hygrometer 
in  the  stack  room  of  21  per  cent,  in  the  temperature  of  100.  This 
gave  about  fifty-five  relative  humidity  in  a  temperature  of  seventy  in  the 
several  rooms  of  the  building.  The  engineer  soon  found  a  more  satisfac- 
tory method  of  measuring  the  amount  of  steam  required  by  observing  the 
deposit  of  moisture  on  the  window-panes  in  the  northeast  corner  of  the 
building.  Whenever  this  takes  place,  the  relative  humidity  of  the  air  of 
the  building  is  too  high,  and  he  reduces  the  amount  of  steam  escaping. 
An  average  of  9.28  pounds  per  minute  of  water  converted  into  steam  is 
permitted  to  escape  into  the  air  of  the  building,  or  about  675  gallons 
every  ten  hours.  "  The  results  achieved  appear  to  be  favorable,  although 
humanity  is  more  prone  to  mention  its  annoyances  than  its  comforts." 
There  is  evidently  a  less  amount  of  coughing  and  other  signs  of  throat 
irritation  during  the  winter,  among  the  girls  in  the  switch-room.  The 
rooms  were  heated  with  equal  comfort  at  a  temperature  of  about  three 
degrees  less  than  was  formerly  employed,  by  reason  of  the  greater  amount 
of  heat  conveyed  by  humid  air,  rather  than  by  dry  air  of  equal  tempera- 
ture. It  was  possible  to  satisfactorily  warm  certain  rooms  which  had  not 
been  comfortable  in  very  cold  weather  in  previous  years,  although  the 
temperature  of  these  rooms  was  not  greater  than  before. 

With  the  device  I  have  to  exhibit,  during  sixteen  days  of  last  February, 
I  obtained  in  my  office  a  mean  of  53  per  cent,  relative  humidity  with 
extremes  of  sixty-seven  and  forty  in  a  mean  temperature  of  sixty-five  and 
three  tenths,  through  the  evaporation  of  from  two  quarts  to  two  gallons  of 
water  a  day,  the  average  being  four  and  a  half  quarts.  During  this 
period  the  outside  mean  temperature  was  thirty-two,  and  relative  humidity 
73/^  per  cent.,  with  extremes  of  92  and  50. 

I  found  65°  perfectly  comfortable  whereas,  without  the  artificial  supply 
of  moisture,  I  required  from  70  to  71°  temperature. 

I  could  have  obtained  a  higher  mean  relative  humidity  by  adding  more 
sheets  to  the  humidifier,  thus  increasing  the  area  of  the  evaporating  sur- 
face, but  this  would  be  attended  with  an  excessive  deposit  of  moisture  on 
the  window-panes  either  in  the  form  of  vapor  or  frost.    Where  single 
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window-sashes  are  in  use,  the  dew  point,  or  the  saturation  of  the  cold  air 
near  the  windows,  which  causes  the  deposit  of  dew,  takes  place  more 
abundantly  than  where  double  sashes  are  employed  as  a  consequence  of 
the  cool  air,  being  unable  to  hold  in  solution  the  volume  of  watery  vapor 
that  exists  in  the  warmer  air  of  other  parts  of  the  room.  At  zero  temper- 
ature dew  begins  to  be  deposited  when  the  air  contains  but  .564  grains  of 
water  in  a  cubic  foot ;  at  70  temperature  it  takes  nearly  sixteen  times  as 
much  in  a  cubic  foot  to  cause  a  deposit.  This  deposit  of  moisture  on 
windows  serves  as  a  valuable  guide  in  determining  the  number  of  sheets, 
or  the  area  of  evaporating  surface,  necessary  to  maintain  a  proper  relative 
humidity  in  any  particular  room,  where  artificial  hydration  is  employed. 
When  the  required  area  of  evaporating  surface  is  once  known,  the  appar- 
atus works  automatically.  If  the  outside  air  supplying  the  furnace  is 
comparatively  warm  and  moist,  but  little  water  is  extracted  from  the  sheets 
in  its  passage  to  the  room  ;  if  cold  and  dry,  it  takes  water  from  the  sheets 
with  great  rapidity. 

Table  No.  VI  gives  in  detail  the  result  of  observations  in  my  office  with 
the  humidifier  in  operation,  and  in  comparing  it  with  table  No.  II,  the 
record  of  the  same  room  without  the  humidifier,  it  will  be  noticed  the 
mean  temperature  of  the  room  was  5.7°  less,  and  the  mean  relative  humid- 
ity 26  per  cent,  higher,  while  the  mean  of  the  outside  air  was  about  the 
same  during  both  periods  the  tables  cover. 

All  the  tables  are  compiled  for  reading  the  wet  and  dry  bulb  thermom- 
eter twice  a  day  and  from  the  daily  report  of  the  weather  bureau  station 
at  Boston.  I  desire  to  acknowledge  my  indebtedness  to  Mr.  Moore, 
Chief  of  the  Weather  Bureau,  who  kindly  furnished  data  employed  in  the 
preparation  of  this  paper. 

TABLE  No.  I. 

Ward  at  the  City  Hospital,  Boston,  heated  by  indirect  steam.  (  Observations  by  Dr.  Cowles.) 


Inside 

Air. 

Outside  Air. 

1878. 

Temp. 

R. 

H. 

Temp. 

R. 

H. 

A.  M 

.  P.  M. 

A.  M.  P.  M. 

A.  M 

.  P.  M. 

A.  M.  P.  M. 

December 

4  

69 

68 

31 

36 

39 

36 

91 

90 

December 

5  

69 

68 

25 

21 

35 

29.5 

75 

73 

December 

6  

69 

68 

•S 

26 

26 

26.5 

62 

63 

December 

7  

68 

68 

32 

3S 

'7-5 

21 

76 

71 

December 

8  

68 

69 

19 

3' 

'9 

23-5 

77 

60 

December 

9  

69 

69 

26 

32 

23-5 

33 

80 

84 

December 

70 

70 

28 

48 

42.5 

S3 

100 

100 

69 

29 

30 

71 

176         ARID  ATMOSPHERE  OF  OUR  HOUSES  IN  WINTER. 


TABLE  No.  II. 

Office  of  Dr.  Barnes,  Boston,  heated  by  hot-air  furnace  with  water-tank  in  furnace  evapo- 
ratingfrom  one  to  two  pailfuls  a  day. 


Inside  Air. 


Outside  Air. 


1896. 

Temp. 

R.  H. 

Temp. 

R.  H. 

January  24  

73 

30 

43 

98 

69 

39 

30-9 

90 

January  26  

70 

29 

34 

81 

January  27  

70 

26 

30 

SS 

January  28  

72 

18 

21 

SO 

73 

16 

26 

63 

January  30  

73 

22 

32 

74 

71 

27 

31 

73 

TABLE  No.  IIL 
'ice  of  Dr.  Ayer,  Boston,  heated  by  indirect  steam. 


Inside  Air. 


Outside  Air. 


1896. 

Temp. 

R.  H. 

Temp. 

R.  H. 

February  2  

70 

33 

28.3 

79 

69-5 

30 

27. 1 

75 

68.5 

36 

34 

95 

70 

40 

363 

98 

70 

44 

45 

98 

February  7  

72 

36 

38.5 

72 

73 

32 

36 

56 

71 

37 

28 

100 

February  10  

69-5 

30 

32 

59 

70 

36 

34 

70 

ARID  ATMOSPHERE  OF  OUR  HOUSES  IN  WINTER.         1 77 


TABLE  No.  IV. 
Ward  in  City  Hospital,  Boston,  heated  by  indirect  steam. 


Inside  Air. 


Outside  Air. 


1896. 

Temp. 

R. 

H. 

Temp. 

R. 

H. 

A.  M.  P.  M. 

A.  M.  P.  xM. 

A.  M.  P.  M. 

A.  M.  P.  M. 

February  24  

70 

63 

26 

22 

19-3 

15-5 

63 

63 

38 

11.6 

52 

41 

February  26  

69 

72 

25 

42 

19.8 

34 

47 

72 

February  27  

72 

73 

45 

42 

34 

47.1 

73 

60 

February  28  

64 

72 

47 

49 

3S.5 

39-6 

86 

83 

March  i  

70 

52 

45 

96 

94 

March  2  

70 

70 

52 

48 

38.5 

29.5 

100 

March  3  

70 

29 

24.8 

94 

100 

March  4  

69 

61 

22 

40 

15.9 

16 

86 

March  5  

69 

69 

25 

25 

15 

20.5 

59 

76 

March  6  

69 

76 

25 

48 

25 

32 

50 

70 

March  7  

70 

70 

48 

40 

32.2 

64 

69 

69 

38 

28 

73 

TABLE  No.  V. 
Ward  in  Woman's  Hospital,  indirect  steam. 


Inside  Air. 

Outside  Air, 

1896. 

Temp. 

R.  II. 

Temp. 

R.  II. 

74 

20 

26 

61 

71 

24 

24-5 

56 

71 

27 

30 

80 

72 

24 

28 

66 

73-5 

22 

36.5 

60. 5 

71 

28 

17 

71 

72 

24 

3-5 

6..S 

75 

24 

12 

84 

Mean,  8  days 


72.4 


24 


2!  .6 


67 
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TABLE  No.  VI. 
Office  of  Dr.  Barnes  heated  by  hot-air  furnace,  Humidifier  over  register. 


Inside  Air. 


Outside  Air. 


1897. 

Temp. 

R.  H. 

Quarts  of 
water  used. 

Temp. 

R.  H. 

67 

67 

5 

91 

64 

65 

5 

40 

89 

66 

64 

5 

36 

84 

69 

52 

8 

28 

59 

68 

55 

7 

22 

85 

64 

50 

4 

19 

68 

66 

45 

6 

23 

63 

64 

49 

5 

28 

64 

64 

50 

3 

35 

92 

65 

56 

4 

3'; 

71 

65 

60 

2 

36 

75 

64 

48 

4 

42 

56 

65 

38 

5 

32 

50 

February  21  

64 

52 

2 

29 

81 

6S 

57 

3 

41 

67 

66 

40 

5 

36 

82 

65-3 

53 

32 

73-5 

AIR  MOISTENERS. 


By  EDWARD  ATKINSON,  LL.  D.,  Boston,  Mass. 
Read  by  title. 

Many  years  since  I  had  the  honor  to  present  to  this  Association  the 
first  micro-photographs  of  the  cotton  fibre  that  had  ever  been  taken  in 
this  country.  I  had  myself  never  seen  one  before,  but  Dr.  Bowman  may 
have  preceded  in  this  work.  I  then  read  a  paper  on  the  treatment  of 
cotton  governed  by  the  logic  of  its  own  form  and  structure.  At  a  later 
date  I  caused  the  Garland  atomizer  to  be  brought  to  j'our  attention. 

From  time  to  time  I  have  presented  the  theory  that  nearly  all  future 
progress  in  the  art  of  treating  the  cotton  fibre  must  be  based  on  its  own 
form  and  structure.  I  have  called  your  attention  to  the  fact  that  the 
cotton  fibre  is  the  only  one  that  nature  gives  us  that  can  be  spun  and 
woven  without  being  freed  from  extraneous  matter,  like  hemp  and  flax,  or 
which  must  first  be  freed  from  its  own  grease  like  wool  and  then  smeared 
with  another  grease  in  order  to  give  cohesion  to  the  fibres  when  under 
treatment.  Silk  comes  nearer  to  cotton  in  being  ready  for  use  than  any 
other  fibre.  I  have  given  my  attention  to  this  matter  from  time  to  time. 
It  has  become  more  and  more  my  confirmed  conviction  that  the  mechan- 
ical processes  of  ginning,  baling,  opening,  picking,  drawing,  carding,  and 
spinning  will  one  and  all  be  subjected  to  very  great  changes,  and,  perhaps, 
to  complete  revolution  when  we  deal  with  the  fibre  of  cotton  governed  by 
the  logic  of  its  form  and  structure. 

The  cylinder  bale  is  the  first  step  toward  giving  up  crude  and  empirical 
processes  and  adopting  scientific  methods.  The  evils  of  our  present 
processes  are  manifest  in  the  fact  that  we  destroy  from  50  to  75  per  cent, 
of  the  original  strength  and  elasticity  of  the  fibre  on  the  way  from  the 
field  through  the  saw  gin — where  the  greatest  injury  is  done — then  through 
the  compress,  and  then  through  the  factory. 

We  are  also  beginning  at  the  other  end.  The  cotton  fibre  is  a  most 
delicate  hygrometer.  It  is  now  well  understood  that  a  constant  of  humid- 
ity at  the  right  point  is  vital  to  success  in  spinning  fine  or  even  medium 
numbers,  and  is  a  factor  even  in  the  coarsest  numbers.  As  we  are  work- 
ing on  a  lessening  margin  of  profit,  the  whole  profit  and  loss  account  in 
many  classes  of  goods  depends  on  the  climatic  or  atmospheric  conditions. 
Even  in  coarse  goods  a  variation  has  been  observed  of  the  cause  of  which 
the  owners  were  unaware.  The  manager  of  cluck  factories  in  Maryland 
spinning  all  their  yarns  in  the  interior,  but  weaving  only  a  part  at  the 
spinning  mill,  the  rest  by  the  margin  of  the  sea  in  Baltimore,  observed 
more  even  and  larger  product  per  loom  even  on  coarse  duck. 
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The  cotton  manufacture  of  Great  Britain  is  not  only  centered  in  Lan- 
cashire, but  in  special  parts  of  that  county  where  the  humidity  brought  in 
from  the  Gulf  Stream  and  precipitated  on  the  crests  of  the  high  moors 
gives  the  most  even  constant.  The  fine  spinning  of  this  country  had 
centred  on  the  southeast  coast  of  New  England  and  in  or  near  the  valley 
of  the  Mohawk  long  before  the  study  of  climatic  causes  had  disclosed  the 
reason. 

The  importance  of  this  matter  is  now  so  fully  comprehended  as  to  have 
led  to  the  very  wide  use  of  the  atomizer,  the  drosophere,  and  other 
mechanical  devices  for  keeping  the  atmosphere  of  the  factory  in  a  uniform 
and  satisfactory  condition.  Let  us  hastily  consider  the  reason  for  secur- 
ing this  uniformity. 

Each  convoluted  fibre  of  cotton  will  take  up  in  its  own  twist  and 
shorten  in  length  in  a  dry  atmosphere.  It  will  relax  and  lose  in  twist  in 
a  saturated  atmosphere.  The  evils  of  the  dry  east  winds  of  England  are 
as  well  recognized  in  Lancashire  as  the  saturated  atmosphere  of  our  "  dog 
days  "  is  in  our  own  country.  Our  efforts  are,  therefore,  to  control  both 
extremes.  Nature  does  not  provide  an  absolute  constant,  but  the  varia- 
tions range  from  a  change  of  14  per  cent,  between  morning  and  mid-day 
and  between  mid-day  and  night  in  the  best  positions,  to  50  per  cent, 
variation  or  even  more  in  the  unsuitable  places.  Our  problem,  therefore, 
is  to  improve  upon  Nature. 

The  fault  in  all  the  mechanical  devices  is  that  unless  they  can  be 
started  some  time  before  the  spinning  or  the  looms,  an  hour  or  more  will 
elapse  before  they  bring  the  atmosphere  to  the  right  point.  This  has 
been  found  to  make  a  difference  of  nearly  an  inch  in  the  width  of 
standard  No.  13  sheeting. 

One  process  has  been  adopted  in  England  which  has  not,  I  think,  been 
practised  here,  namely,  to  carry  an  open  shallow  stream  of  water  through 
the  rooms  developing  humidity  according  to  the  heat  of  the  room,  it 
being  remembered  that  the  capacity  of  the  atmosphere  to  take  up  moist- 
ure increases  very  rapidly  as  the  temperature  is  raised.  I  believe  that  a 
temperature  of  about  70*  F.  will  take  up  75  per  cent,  moisture,  if  a  suffi- 
cient evaporating  surface  is  exposed  to  its  action.  That  condition  is  the 
one  in  which  plants  thrive,  which  is  conducive  to  health,  and  in  which 
spinning  and  weaving  can  be  conducted  evenly  and  surely.  Of  course 
the  proportion  of  humidity  must  depend  in  great  measure  upon  the  area 
which  is  exposed  to  evaporation.  In  any  event,  a  flowing  stream  is  sub- 
ject to  many  objections.  The  water  will  gradually  become  warm  unless 
the  current  is  rapid,  and  then,  I  believe,  the  evaporation  is  less.  Can- 
not a  small  amount  of  very  cold  water  be  exposed  upon  a  very  large 
evaporating  surface  at  a  higher  temperature  than  70°,  then  circulating  of 
its  own  motion  as  the  air  is  rendered  cooler  by  the  evaporation,  through- 
out the  area  of  the  spinning-  or  weaving-room,  thus  at  the  same  time 
promoting  ventilation  as  well  as  humidity  ? 
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I  long  since  tested  this  matter  in  a  very  crude  way  for  the  purpose  of 
promoting  ventilation  in  our  old  office,  but  having  found  a  better  method 
and  my  attention  not  having  been  given  closely  to  this  matter  of  the 
cotton  fibre,  the  subject  was  laid  aside  for  more  important  work.  Bear- 
ing in  mind  the  tendency  of  hot  air  to  rise  and  of  cool  air  to  fall,  also 
bearing  in  mind  that  a  large  evaporation  cools  air  very  rapidly,  I  placed 
at  a  convenient  point  near  the  ceiling  of  our  office  where  the  heat  is 
greatest,  an  open  pipe  in  an  upright  position,  of  a  suitable  diameter.  I 
lined  the  inside  of  this  pipe  with  a  very  loose,  fluffy,  hairy,  woolen  fabric. 
Then  near  the  top  I  placed  a  Garland  atomizer  throwing  a  spray  over  this 
hairy  surface.  I  put  a  trough  around  the  under  edge  to  collect  and  carry 
away  the  excess  of  water  which  dripped  into  it.  We  measured  the  circu- 
lation with  an  anemometer  and  the  humidity  with  a  hygrometer.  I  do 
not  recall  the  exact  figures  but  we  proved  that  the  heated  air  at  the  ceil- 
ing passed  quickly  and  steadily  through  this  tube,  where  it  was  cooled, 
purified,  and  moistened.  It  then  circulated  through  the  room.  We  also 
took  the  hot  air  of  summer  through  a  tube  of  considerable  length  made  of 
cotton  on  a  bag  loom.  Moistening  this  we  cooled  the  air  on  its  way  into 
the  room  by  rapid  evaporation. 

I  also  devised  an  apparatus  which  seems  to  have  been  lately  re-invented 
in  Washington  for  cooling  the  air  of  a  room  by  exposing  a  copper 
chamber  outside  the  house  on  the  south  side,  open  at  the  top  outwardly 
and  opening  below  at  the  top  of  a  window  inwardly,  moistening  the  inside 
so  that  the  hotter  the  sun,  the  more  rapid  the  evaporation,  but  fearing  an 
excess  of  dampness,  I  never  put  this  idea  into  practice. 

As  I  have  stated,  I  had  not  then  given  the  matter  any  attention  with 
reference  to  the  working  of  the  cotton  fibre.  I  now  renew  this  theory — 
one  of  the  many  which  I  have  presented  to  you,  all  of  which  I  believe 
have  in  the  end  been  justified — ^having  confidence  that  some  practical 
man  may  develop  this  idea.  It  is  subject  to  no  patent  and  is  now  pub- 
lished in  the  common  service. 

In  place  of  the  tube  lined  with  woolen  cloth  a  square  box  might  be  put 
up  into  which  what  might  be  called  curtains  of  line  flax  could  be  carried, 
say  five  or  six  inches  apart,  kept  moistened  by  capillary  attraction  from  a 
trough  of  cold  water  alongside  the  tube.  Evaporation  would  also  take 
place  from  the  surface  of  the  trough. 

Another  method  might  be  tested.  Water  could  be  brought  through  the 
axis  of  a  fan  in  such  a  way  that  the  fan  would  be  worked  by  the  stream  of 
water,  at  the  same  time  throwing  a  spray  from  its  edges.  If  the  quantity 
of  water  carried  in  the  fanning  tube  to  turn  the  fan  were  too  great,  the 
excess  could  be  taken  away  through  a  pipe.  This  apparatus  would  be 
automatic.  It  could  be  kept  in  motion  all  night  or  from  such  time  in  the 
early  morning  as  the  watchman  might  start  it,  in  order  to  prepare  the 
atmosphere  an  hour  or  two  before  the  starting  of  the  machinery. 

Some  of  these  devices  may  have  been  patented.    They  are  old  with 
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me,  but  if  any  of  them  have  been  made  subject  to  patent  claims  there  are 
many  different  ways  of  attaining  the  end,  if  the  end  can  be  reached  in  the 
manner  described.  I  submit  these  suggestions  in  this  informal  way 
because  I  only  thought  the  matter  up  a  day  or  two  since,  and  I  had  but 
one  day  to  put  the  case  in  type  before  leaving  for  the  meeting.  It  is 
submitted  for  amendments,  correction,  or  withdrawal,  if  on  reading  the 
proof  it  may  not' stand  criticism.  Suggestions  are  called  for.  Mr.  W.  H. 
H.  Whiting  aided  me  by  suggestion  and  in  a  practical  manner  in  my 
experiments  in  ventilation  in  the  old  office.  He  will  make  drawings  cor- 
responding to  my  suggestions,  with  any  of  his  own  that  may  be  suitable, 
which  will  be  submitted  in  print  if  this  paper  is  deemed  of  sufficient 
importance  to  be  printed  in  the  report. 

SUMMARY. 

Given  the  ability  to  maintain  a  uniform  temperature  in  a  factory  during 
the  winter,  spring  and  autumn,  and  throughout  a  large  portion  of  the  sum- 
mer, the  humidity  which  will  be  taken  from  an  evaporating  surface  can  be 
determined  after  a  reasonable  course  of  experiments.  I  believe  there  are 
no  data  in  existence  on  which  practice  could  now  be  based.  The  ques- 
tion as  to  whether  or  not  this  theory  of  air  moistening  can  be  put  in 
practice  may  then  be  determined.  1  may  venture  to  suggest  that  the 
members  of  the  Association  may  each  set  apart  certain  rooms,  large  or 
small,  in  which  to  determine  the  points  at  issue,  and  by  comparison  of 
their  results  we  may  reach  a  rule  on  which  future  practice  can  be 
established. 

The  simplest  way  to  test  this  theory  would,  perhaps,  be  to  use  a  large 
bag  of  very  open  texture,  which,  after  being  boiled  soft,  would  take  up 
spray  and  evaporate  both  from  within  and  without.  If  the  lower  end 
were  closed  and  a  strong  fan  used,  the  air  would  be  washed  as  it  passed 
through  the  fabric. 

DISCUSSION  ON  THE  PAPER  OF  DR.  BARNES. 

Dr.  Amand  Ravold,  of  St.  Louis,  Mo. — I  wish  to  say  a  word  or  two  in 
regard  to  moistening  the  air  and  cite  a  practical  case.  It  is  that  of  my 
father  who  contracted  bronchitis  during  the  war.  The  bronchitis  was 
greatly  aggravated  by  his  coming  to  live  with  me.  Formerly,  he  had  lived 
in  the  country,  where  they  had  used  a  stove  and  open  fireplace.  When 
he  came  to  my  house  it  was  almost  impossible  for  him  to  live  there.  I 
had  a  hot  air  furnace  with  the  usual  arrangement  in  the  furnace  for  moist- 
ening the  air,  but  it  did  not  do  it.  My  attention  was  called  to  the  Schu- 
lenberg  apparatus,  and  I  began  to  use  this  shortly  after  my  father  came 
to  live  with  me.  Now  he  does  not  cough.  This  was  an  extremely  prac- 
tical lesson  to  me,  and  I  have  suggested  a  similar  apparatus  for  hot  air 
furnaces. 


DISCUSSIOIV. 


Dr.  Peter  H.  Bryce,  of  Toronto. — This  is  a  very  important  subject, 
particularly  as  bearing  upon  the  prevalence  of  certain  diseases.  The 
gentleman  from  St.  Louis  has  referred  to  its  effect  in  bronchitis.  If  any 
one  of  you  will  take  the  time  to  study  the  progress  of  diphtheria,  since 
its  epidemic  appearance  in  1856,  for  instance,  in  Great  Britain  and  on 
this  continent,  he  will  notice  one  very  remarkable  fact  with  regard  to 
the  death  rate  in  Ireland  and  in  England  during  the  last  twenty-five  years. 
I  have,  in  watching  the  progress  of  diphtheria  epidemics,  come  to  the 
conclusion  that  the  methods  of  heating  in  our  North  American  climate, 
the  same  that  are  being  introduced  year  after  year  into  the  newer  parts 
of  London  and  of  other  growing  cities  in  Britain,  must  be  the  only  natural 
explanation  of  how  in  London,  in  spite  of  the  numerous  isolation  hospi- 
tals they  have  there,  diphtheria  has,  during  the  last  twenty-five  years, 
almost  constantly  increased.  For  instance,  the  death  rate  in  England 
during  the  last  five  years  has  been  about  .4  to  .5  of  one  in  a  thousand, 
very  much  the  same  as  in  some  of  our  northern  states.  In  Ireland,  of 
recent  years,  in  spite  of  unsanitary  conditions,  it  has  not  yet  reached  .1 
of  one  in  a  thousand.  It  was  in  1892  .06  deaths  in  a  thousand,  and  I 
have  no  doubt  of  the  fact  which  Dr.  Barnes  has  so  well  presented  to  us, 
that  in  the  school  room  children  are  not  only  exposed  to  foul  and  dry 
air,  but  also  that  it  naturally  follows  when  they  go  out  again  into  the  outer 
air  the  mucous  membrane  of  their  throats  is  congested  from  exposure  to 
the  cold  damp  air  outside,  and  thereby  conditions  are  created  whereby 
infection  with  diphtheria  from  the  impure  air  of  the  school  is  made  much 
more  likely.  I  believe  the  statistics  of  London  and  Ireland  are  explain- 
able along  such  important  lines  as  these,  namely,  the  conditions  under 
which  we  live  during  half  of  the  year  in  the  north-temperate  climates  of 
America. 


INVESTIGATIONS  OF  HVATER   SUPPLY  BY  THE  U.  S.  GEO- 
LOGICAL SURVEY. 


By  F.  H.  NEWELL,  Hyerographer  U.  S.  G.  S. 

The  U.  S.  Geological  Survey,  under  what  is  known  as  the  organic  law 
of  1879,  is  engaged  in  making  a  thorough  examination  of  the  geologic 
structure,  mineral  resources,  and  products  of  the  National  Domain,  the 
latter  being  defined  by  law  to  include  the  whole  United  States.  This  ex- 
amination of  the  geologic  structure  has  necessitated  the  preparation  of  an 
elaborate  topographic  map  on  a  scale  of  one  or  two  miles  to  the  inch 
showing  the  location  of  every  stream,  road,  and  railroad,  of  every  isolated 
building  in  the  country,  and  of  the  streets  and  thickly  settled  portions  of 
towns  and  cities.  In  addition  it  has  a  feature  which  distinguishes  it  from 
the  ordinary  maps  in  showing  by  contours  or  lines  of  equal  elevation  the 
slope  and  altitude  of  the  surface  of  the  country.  Upon  this  map  as  a  base  is 
colored  the  distribution  of  rocks  of  various  kinds  and  ages,  and  the  re- 
lations of  the  rock  layers  one  to  another  are  shown  by  vertical  sections. 
Knowing  the  distribution  and  character  of  the  various  rocks  it  has  been 
possible  to  discuss  the  mineral  resources  and  to  obtain  fundamental  facts 
concerning  their  occurrence  and  distribution. 

In  all  of  these  processes  of  mapping  the  topography  of  the  country,  of 
studying  its  structure,  and  of  describing  its  mineral  resources,  matters  con- 
nected with  water  supply  have  always  been  prominent.  The  topographic 
map  shows  the  location  of  the  streams  and  springs  and  the  area  and  slope 
of  catchment  basins.  The  study  of  underground  structure  reveals  the 
conditions  which  govern  the  distribution  and  movement  of  waters  beneath 
the  surface  and  the  influences  which  affect  their  burden  of  soluble  mate- 
rial. Furthermore,  considered  as  a  mineral  resource,  water  is  one  of  the 
most  important  if  not  the  most  valuable  of  all  the  constituents  of  the 
rocks,  as  well  as  of  the  unconsolidated  surface  deposits.  Its  distribution 
and  fluctuations  affect  all  animal  and  vegetal  life  as  well  as  the  health 
and  industries  of  mankind.  The  topographers,  geologists,  and  engineers 
of  the  Survey  have,  therefore,  from  the  very  outset  had  to  deal  with  data 
bearing  upon  water  supply,  and  have  brought  together  a  great  body  of 
facts  concerning  it. 

In  order  to  more  systematically  arrange,  digest,  and  complete  these 
facts  connected  with  the  waters  of  the  country,  the  division  of  hydrogra- 
phy was  created  in  1888.  From  that  date  the  work  has  gradually  ex- 
tended as  experience  was  gained  and  the  results  were  found  to  justify 
more  extensive  operations.  It  now  embraces  practically  three  classes  of 
work.    The-  first  consists  of  the  measurement  of  streams  in  various  parts 
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of  the  country  from  Maine  to  California  and  the  determination  of  surface 
supplies  in  lakes  and  rivers.  This  necessitates  operations  carried  on  at 
intervals  through  several  years  and  at  widely  separate  points.  It  also  in- 
cludes the  examination  of  reservoir  sites,  especially  upon  the  public  lands, 
and  the  feasibility  of  using  these  for  increasing  the  water  supply.  This 
branch  of  the  work,  which  may  be  considered  as  the  engineering  side,  is 
under  the  immediate  direction  of  Mr.  Arthur  P.  Davis,  assisted  by  a  corps 
of  skilled  hydrographers,  some  permanently  engaged  but  the  greater  part 
resident  engineers  occasionally  employed  in  various  states. 

The  second  class  of  investigations  is  more  purely  geologic  in  character 
as  distinguished  from  the  first.  It  consists  in  the  detailed  examination 
of  underground  waters,  and  particularly  of  artesian  well  conditions.  This 
requires  a  close,  detailed  study  of  contiguous  areas  and  a  thorough  knowl- 
edge of  the  structure  of  the  country.  Operations  are  confined  mainly  to 
the  western  half  of  the  United  States  where  the  deep-seated  sources  of 
supply  of  pure  water  have  their  greatest  value.  Studies  have  been  made 
in  particular  in  the  Dakotas,  Nebraska,  Kansas,  and  Colorado,  and  to  a 
less  extent  in  Ohio,  Indiana,  and  Illinois,  and  within  the  Atlantic  coastal 
region. 

The  third  class  of  work  consists  in  the  preparation  of  reports  upon  the 
!)est  methods  of  utilizing  the  water  resources,  and  these  include  a  wide 
variety  of  subjects  from  considerations  of  questions  of  water  storage, 
pumping,  irrigation,  filtration,  and  other  matters  pertaining  to  agriculture 
and  domestic  supply.  While  conducting  all  of  these  investigations  each 
with  distinct  reference  to  utilitarian  ends,  the  attempt  is  made  to  treat 
the  data  acquired  in  a  thoroughly  scientific  manner  and  to  obtain  facts 
concerning  run-off  and  the  laws  governing  variation  of  supply,  such  that 
the  information  obtained  may  be  a  distinct  contribution  to  knowledge. 
The  results  of  these  investigations  are  applicable  primarily  in  considera- 
tions of  water  supply  for  agriculture  and  for  power  or  for  industrial  pur- 
poses. The  sanitary  side,  however,  while  it  has  been  less  conspicuously 
presented,  has  not  been  neglected  and  might  properly  at  this  time  be 
brought  forward  more  prominently. 

Questions  of  municipal  supply,  of  stream  pollution,  and  kindred  topics 
must  be  discussed  primarily  from  the  geologic  or  engineering  side,  that  is 
to  say,  the  first  thing  to  be  considered  is  that  of  location,  topography, 
area  and  catchment  of  drainage  basin,  and  in  the  case  of  underground 
waters,  the  geologic  structure,  character  and  mineral  contents  of  the  rocks, 
rate  and  distance  of  percolation,  and  other  minor  points,  which  can  be 
determined  satisfactorily  only  when  a  topographic  map  is  at  hand  with 
geologic  data  and  facts  as  to  quantity  and  fluctuation  of  the  amount  of 
water. 

The  topographic  map  for  the  whole  United  States  is  progressing  rapidly, 
and  also  the  knowledge  of  geologic  structure.  At  the  same  time  the  Div- 
ision of  Hydrography  is  bringing  together  facts  concerning  the  daily  flow 
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of  typical  streams  in  various  parts  of  the  United  States,  is  showing  how 
the  quantity  varies  from  day  to  day,  the  amount  and  duration  of  floods 
and  of  low  water,  and  other  details  concerning  the  regimen  of  streams. 
It  is  also  studying  the  behavior  of  water  underground,  its  rate  of  percola- 
tion or  flow,  and  showing  as  far  as  possible  by  maps,  the  distribution  of 
waters  beneath  the  surface,  and  the  depth  of  water-bearing  strata,  so  that 
it  will  be  practicable,  in  certain  areas  at  least,  for  any  person  to  ascertain 
in  a  general  way  before  putting  down  a  well,  the  depth  and  probable  char- 
acter of  the  rocks  from  which  a  supply  of  water  should  be  obtained. 

These  fundamental  facts  regarding  quantity  are  supplemented  by  gen- 
eral information  concerning  quality,  especially  from  the  side  of  inorganic 
or  mechanical  impurities.  The  amount  of  material  carried  in  suspension 
is  governed  to  a  large  extent  by  the  quantity  of  water  and  changes  in  the 
rate  of  flow,  the  floods  at  their  onset  picking  up  enormous  amounts  of 
dust,  sand,  and  gravel,  and  becoming  relatively  less  turbid  as  the  volume 
increases,  then  clearing  with  subsiding  water.  Geologic  data  in  regard  to 
erosion  and  sedimentation  are  acquired,  these  being  locally  applicable  to 
considerations  of  the  sanitary  condition  of  municipal  or  domestic  supplies. 
The  organic  or  bacteriologic  side  is  of  course  a  matter  for  others  to  deter- 
mine, but  the  samples  of  water  obtained  by  hydrographers  have  been 
made  available  for  studies  of  this  character. 

As  illustrating  the  application  of  these  data,  mention  maybe  made  at  this 
time  of  recent  hydrographic  measurements  carried  on  within  the  drainage 
basin  of  the  Potomac  river.  For  several  years,  measurements  of  the  dis- 
charge of  this  river  and  of  its  larger  tributaries  have  been  maintained  at  a 
few  points,  giving  the  daily  flow.  At  the  time  of  the  recent  drought  in 
August  and  September,  1897,  a  systematic  reconnaissance  was  under- 
taken, the  hydrographers  visiting  and  following  down  each  tributary,  mak- 
ing frequent  measurements  of  the  quantity,  noting  water  powers  and  inci- 
dentally sources  and  amount  of  pollution.  A  small  number  of  men  equip- 
ped with  light  instruments,  and  travelling  for  the  most  part  by  means  of 
bicycles,  passed  over  the  ground,  rapidly  obtained  the  facts  concerning 
the  flow  of  the  stream,  and  took  samples  of  the  water,  mailing  these 
immediately  to  the  laboratory  of  the  Marine  Hospital  Service.  There  the 
samples  were  examined  bacteriologically,  and  in  a  few  cases  chemical 
analyses  were  made.  The  results  have  not  as  yet  been  officially  announced, 
and  it  would  be  premature  to  offer  final  conclusions,  but  from  the  pro- 
gress report  of  Mr.  Arthur  P.  Davis,  the  following  facts  have  been  com- 
piled. 

The  main  source  of  pollution  of  the  Potomac  is  at  that  portion  of  the 
headwaters  in  the  vicinity  of  Cumberland,  Md.,  other  streams,  including 
the  Shenandoah,  being  relatively  unobjectionable.  The  minimum  flow  of 
the  river  at  Cumberland  is  a  little  less  than  sixty  cubic  feet  per  second, 
while  the  minimum  discharge  above  the  city  of  Washington,  near  the 
intake  of  its  waterworks,  is  over  fifteen  times  as  great.    Thus,  at  times  of 
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low  water,  when  the  pollutions  bear  the  largest  ratio  to  the  total  supply, 
the  distinctly  bad  or  dangerous  water  from  the  vicinity  of  Cumberland  is 
probably  not  more  than  six  per  cent,  of  the  volume  at  the  head  of  the 
Washington  aqueduct.  This  six  per  cent,  of  polluted  water  has,  however, 
traversed  about  190  miles  of  broad  river  bed,  broken  by  numerous  shoals 
freely  exposed  to  light  and  air.  Assuming  that  the  progress  of  the  water 
is  on  an  average,  two  miles  per  hour,  it  would  require  ninety-five  hours 
for  the  sewage  from  Cumberland  to  reach  the  Washington  aqueduct,  or 
very  nearly  four  days.  Although  considerable  improvement  might  take 
place  during  these  four  days,  still  it  cannot  be  claimed  that  these  condi- 
tions are  desirable  or  proper. 

These  are  the  elementary  facts  of  the  case.  To  go  into  the  matter  of 
pollutions  a  little  more  definitely,  it  may  be  noted,  that  on  the  headwaters 
of  the  North  Branch  of  the  river  are  eighteen  saw-mills  discharging  their 
sawdust  directly  into  the  stream.  Besides  these,  are  several  tanneries 
pouring  effluents  directly  into  the  water,  and  at  one  of  these  the  refuse  tan 
bark  is  placed  where  it  will  be  washed  away.  Numerous  mines  also  con- 
tribute coal  dust  and  drainage  waters  heavily  charged  with  iron  and  other 
mineral  matter  in  solution.  At  Luke,  Md.,  a  small  village  about  thirty 
miles  above  Cumberland,  is  located  a  large  paper-mill  with  a  capacity  of 
more  than  100  tons  of  paper  per  day.  This  is  made  from  wood,  disinte- 
grated by  chemicals  and  heat,  the  refuse  being  discharged  into  the  Potomac 
river  at  the  rate  of  over  100,000  gallons  per  day.  Below  this  mill  is  the 
town  of  Piedmont,  W.  Va.,  contributing  offal  to  the  stream.  On  the  oppo- 
site side  at  the  town  of  Westernport,  George's  Creek  debouches,  bringing 
in  the  drainage  from  several  thickly  settled  communities  and  about  twenty 
coal  mines.  These  waters  are  exceedingly  bad,  although  apparently 
clean.  At  Keyser  are  a  number  of  factories,  including  a  tannery  and  a 
woolen  mill,  each  with  its  characteristic  effluent.  At  Cumberland  the 
drainage  water  from  several  mines,  and  the  refuse  from  a  paper-mill, 
brewery,  distillery,  cement  mill,  tannery,  dye-works,  and  gas-works,  is 
brought  in  by  Will's  Creek.  Below  the  mouth  of  this  stream  is  a  tight 
dam  raising  the  waters  of  the  Potomac  and  ponding  them  for  nearly  three 
miles.  This  relatively  dead  water  receives  all  of  the  pollution  above  not- 
ed, together  with  the  sewage  of  Cumberland,  a  city  of  15,000  inhabitants. 
About  400  yards  above  the  dam  is  the  intake  of  the  Cumberland  Water 
Works,  supplying  a  fluid  whose  qualities  have  long  been  a  cause  of 
extreme  dissatisfaction. 

The  South  Branch  of  the  Potomac  and  other  tributaries  down  to  Har- 
per's Ferry,  the  junction  of  the  Shenandoah,  were  found  to  be  relatively 
clean,  the  only  causes  of  pollution  of  note  being  several  tanneries.  In  the 
Shenandoah  Valley  are  also  a  number  of  tanneries  and  small  manufactories, 
with  drainage  from  small  agricultural  towns.  At  Harper's  P'erry  are  pulp 
mills,  one  each  on  the  Potomac  and  Shenandoah.  Below  Harper's  Ferry 
are  no  pollutions  of  consequence  down  to  the  intake  of  the  Washington 
Water  Works. 
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During  the  period  of  high  water  the  Potomac  is  swollen  to  a  volume  of 
from  100,000  to  200,000  cubic  feet  per  second,  and  at  such  times  the  dilu- 
tion of  the  sewage  is  extremely  great.  But  during  the  periods  of  low 
water,  mainly  from  July  to  November,  the  dangerous  water  from  the  upper 
river  reaches  a  relatively  large  volume,  as  shown  by  the  systematic  meas- 
urements. These  figures,  although  they  do  not  develop  anything  which 
has  not  been  before  known  or  suspected,  yet  serve  to  put  definitely  upon 
record,  facts  which,  when  publicly  understood,  cannot  fail  in  producing  a 
decided  strengthening  of  public  sentiment  in  favor  of  control  of  pollution 
and  filtration  of  water  supplies.  Nearly  every  large  river  of  the  United 
States  of  considerable  size,  receives  its  waters  from  two  or  more  states 
and  with  these  pollutions,  many  of  which  might  be  done  away  with  at 
moderate  expense.  In  rare  cases  can  any  one  state  control  the  character 
of  the  water  flowing  within  its  boundaries,  but  this  matter,  if  rectified  at 
all,  must  be  through  some  interstate  or  federal  control.  It  has  been  dem- 
onstrated again  and  again,  that  purification  of  sewage  by  filtration  or  by 
irrigation  is  practicable,  and  can  be  conducted  at  reasonable  expenditure, 
and  it  is  to  be  hoped  that  the  time  is  rapidly  approaching,  when  public 
sentiment  will  be  aroused  to  the  degree  of  compelling  such  filtration 
whenever  public  health  and  comfort  are  imperiled.  Toward  awakening 
such  public  sentiment,  the  Division  of  Hydrography  of  the  Geological 
Survey  is  trying  to  do  its  part  by  presenting  definite  facts  clearly  and 
impartially  and  showing  what  are  the  character  and  limitations  of  the  nat- 
ural water  supplies  and  how  these  may  be  utilized  and  protected. 


A  BRIEF  REVIEW  OF  THE  WORK  OF  THE  SAND  FILTER 
AT  LAWRENCE,  MASS. 

By  H.  W.  CLARK,  Chemist,  State  Board  of  Health  of  Massachusetts. 

Lawrence  is  a  New  England  manufacturing  city,  situated  upon  the 
Merrimack  river,  and  with  a  population  at  the  present  time  of  55,000 
people.  A  dam  just  above  the  city  holds  back  the  water  of  the  river,  and 
by  means  of  two  canals,  one  on  each  side  of  the  river,  the  water  power 
thus  controlled  is  distributed  to  the  large  mills  lining  the  river  for  nearly 
a  mile  on  the  north  bank,  and  for  about  half  that  distance  on  the  south 
bank.  This  water  power  has  been  the  great  factor  in  building  up  the 
city,  and  its  development  began  in  the  year  1845. 

Up  to  1875,  ^he  water  of  the  city  used  for  all  domestic  purposes  was 
obtained  from  ordinary  shallow  wells.  In  this  year,  however,  a  public 
water  supply  system  was  constructed,  and  the  water  pumped  to  the  reser- 
voir and  distributed  to  the  citizens  was  taken  from  the  river  at  a  point 
about  one  mile  above  the  city.  Nine  miles  up  the  river  from  this  intake 
of  the  new  system  was  the  city  of  Lowell,  at  that  time  having  a  population 
about  the  same  as  that  of  Lawrence  to-day,  but  now  containing  85,000 
people.  The  sewage  of  Lowell  was  then,  and  is  now,  discharged  into  the 
river,  and  above  Lowell  are  other  cities  and  towns  also  discharging  their 
sewage  into  the  river  and  its  tributaries.  The  water  supplied  to  the 
people  of  Lawrence  by  this  system  was,  from  the  beginning,  badly  pol- 
luted, but  was  evidently  purer  than  the  average  well  water  previously 
used,  as  shown  by  a  considerable  decrease  in  the  death  rate  of  the  city 
following  its  introduction. 

Gradually,  however,  typhoid  fever  became  more  and  more  prevalent, 
and,  finally,  the  death  rate  in  the  city  from  this  disease  became  the  high- 
est in  the  state,  being  about  three  times  as  great  per  10,000  inhabitants 
as  in  the  average  city  of  the  state.  Lowell,  also  taking  its  water  supply 
from  the  river,  had  a  death  rate  from  this  disease  nearly  equal  to  Law- 
rence. During  August,  September,  and  October,  the  months  when 
typhoid  fever  was  most  prevalent  in  other  cities,  Lowell  and  Lawrence 
were  affected  to  about  the  same  degree  as  the  other  cities,  but  instead  of 
decreasing  in  the  following  months,  the  number  of  cases  rapidly  increased 
in  Lowell  and  Lawrence,  and  for  year  after  year;  the  height  of  the  epi- 
demic being  generally  reached  in  Lawrence  in  January  of  each  year,  while 
in  Lowell  it  was  a  month  earlier. 

Thus  in  1891,  there  were  ninety-three  cases  of  typhoid  fever  in  Law- 
rence in  January,  forty-five  in  February,  and  fourteen  in  March.  The 
average  number  of  cases  in  August,  September,  and  October  of  that  year 
was  six. 
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In  1892,  there  were  but  seven  cases  in  January,  there  being,  however, 
thirty-two  in  the  previous  month,  twenty-four  in  February,  twenty-eight  in 
March,  and  twenty-one  in  April.  In  August,  September,  and  October 
the  average  number  was  six  per  month. 

In  1893,  there  were  seventy-two  cases  in  January,  twenty-three  in  Feb- 
ruary, and  eight  in  March,  while  the  average  number  of  cases  in  August, 
September,  and  October  was  six  per  month. 

It  was  well  recognized  by  this  time  that  the  cause  of  these  epidemics 
of  typhoid  fever  during  the  months  of  the  year  when  other  cities  of  the 
state  were  comparatively  free  from  this  disease,  was  the  polluted  water 
supply,  and  the  question  of  a  new  supply  began  to  be  agitated.  In  the 
meantime,  investigations  in  regard  to  the  purification  of  Merrimack  river 
water  by  sand  filtration  had  been  carried  on  at  the  Lawrence  Experiment 
Station  of  the  State  Board  of  Health,  and  had  resulted  so  satisfactorily 
that,  as  early  as  1891,  the  city  was  advised  to  construct  a  sand  filter  large 
enough  to  filter  its  entire  water  supply,  and  in  1892  the  city  government 
made  an  appropriation  for  beginning  its  construction  under  the  direction 
of  the  State  Board  of  Health.  This  filter  was  designed  by  Mr.  Hiram  F. 
Mills,  a  member  of  the  State  Board  of  Health,  and  its  construction  has 
been  described  by  him  in  an  article  published  in  the  report  of  the  board 
for  1893.  It  is  an  uncovered  filter  with  one  bed  2.5  acres  in  area,  only 
partially  underdrained,  and  with  underdrains  and  depth  of  sand  so  ar- 
ranged that  the  water,  to  reach  these  underdrains,  must  pass  through  five 
feet  of  sand.  It  is  built  by  the  side  of  the  river,  and  its  surface  is  two 
feet  below  low  water  in  the  river,  and  can  thus  be  flooded  by  gravity  to  a 
depth  of  two  feet.  The  underdrains  and  sand  are  placed  directly  upon  a 
mud  bottom. 

It  was  known  at  the  time  of  construction  of  this  filter  that  it  could  be 
improved  upon  by  the  expenditure  of  more  money  in  its  construction,  but, 
as  stated  by  Mr.  Mills  in  his  article  published  in  1894,  "  considerations  of 
economy  and  the  immense  advantage  of  such  a  filter,  with  the  probability 
of  this  or  none,  with  an  unbelieving  public,  induced  the  State  Board  of 
Health  to  advise  the  city  to  immediately  construct  such  a  filter." 

Although  begun  in  the  fall  of  1892,  only  a  small  amount  of  work  was 
accomplished  that  year,  and  work  upon  it  did  not  again  begin  until  May, 
1893,  when  it  was  pushed  to  its  conclusion  in  September.  The  entire 
cost  of  construction  was  $65,000,  very  little  of  the  work  being  done  by 
contract. 

Upon  September  20,  the  filter  was  first  put  into  operation,  and  from 
that  date  up  to  the  present  time  it  has  been  in  continuous  use,  and  not 
once  has  the  unfiltered  river  water  entered  the  reservoir  or  the  service 
pipes  of  the  city  water  supply. 

It  was  the  intention  of  the  designer  that  the  filter  should  be  operated 
as  an  intermittent  filter,  that  is,  that  its  surface  should  be  uncovered  or 
free  from  water  every  day  for  a  period  of  two  or  three  hours,  it  being  his 
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opinion  that  better  results  would  be  obtained  by  this  method  of  operation 
than  could  be  obtained  by  operating  it  as  a  continuous  filter;  that  is,  one 
whose  surface  is  never  uncovered,  except  at  times  of  scraping.  The 
intermittent  method  of  operating  is  followed  during  the  summer,  but  in 
the  winter  the  surface  of  the  filter  is  seldom  uncovered  except  at  times  of 
scraping. 

During  the  year  1894,  the  first  entire  year  of  operation,  the  bacterial 
efficiency  of  the  filter  was  98.46  per  cent.;  during  1895,  it  was  98.22  per 
cent.;  and  during  1896,  it  was  99.32  per  cent. 

The  efficiency  of  the  filter  in  removing  bacteria  has  always  been 
greater  in  summer  than  in  winter,  the  reason  for  this  being  that,  contrary 
to  the  advice  of  its  designer,  the  filter  remains  uncovered,  and  thus  unpro- 
tected from  the  severe  cold  of  the  winter  of  the  climate  of  Lawrence.  As 
a  result  of  this  exposure,  a  thick  coating  of  ice  forms,  and  to  enable  the 
surface  of  the  filter  to  be  cleaned  of  clogged  and  dirty  sand,  and  thus 
kept  in  operation,  this  has  to  be  removed.  Its  removal  is  slowly  accom- 
plished by  the  city  laborers,  and  the  surface  sand  very  much  disturbed 
during  the  process.  With  the  force  employed,  and  the  management 
prevailing  during  the  first  three  winters  of  operation  of  the  filter,  it  was 
necessary,  in  order  to  get  a  sufficient  daily  volume  of  water  through  the 
filter,  to  frequently  stop  removing  the  thick  ice  and  remove  the  newly- 
formed  ice,  and  scrape  the  beds  just  previously  scraped.  During  the  past 
winter,  however,  better  management  prevailed,  and  better  results  were 
obtained. 

I  have  already  given  a  few  figures  showing  the  number  of  Cases  of 
typhoid  fever  in  Lawrence  during  the  different  months  of  the  year  before 
the  use  of  filtered  water.  In  the  January  following  the  starting  of  the 
filter,  the  number  of  cases  was  nine,  or  one  eighth  as  many  as  during  the 
previous  January.  This  fact  is  more  striking  when  we  note  that  in  Lowell 
during  this  month  there  were  ninety-nine  cases,  or  three  times  as  many  as 
during  the  previous  January.  In  January,  1895,  there  were  ten  cases  in 
Lawrence;  in  January,  1896,  six  cases;  and  in  January,  1897,  two  cases. 

A  more  satisfactory  demonstration  of  the  effect  of  the  filter  upon  the 
health  of  the  people  of  Lawrence  can  be  made,  however,  by  stating  that 
in  1887  the  deaths  from  typhoid  fever  were  11.75  P^*"  io>ooo  of  the  popu- 
lation ;  in  1888,  12  ;  in  1889,  13.75  ;  1890,  13.33  ;  1891,  12.20  ;  and 
in  1892,  I  I.I  I  per  10,000.  During  1893  the  filter  was  built,  and  hence 
during  a  portion  of  the  year  filtered  water  was  being  used.  In  1894, 
however,  filtered  water  was  in  use  during  the  entire  year,  and  the  death 
rate  from  typhoid  fever  was  5  per  10,000  ;  during  1895  it  was  3.07  ;  dur- 
ing 1896,  1.86  ;  and  the  rate  for  the  present  year  promises  to  be  about 
the  same  as  for  1896.^ 

That  is  to  say,  the  average  death  rate  for  the  six  years  previous  to  the 
construction  of  the  filter  was  12.36  per  10,000,  while  during  the  three 


'  It  was  1.62  per  10,000. 
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years  and  ten  months  following  its  construction,  it  has  been  2.95  per 
10,000  of  population,  a  reduction  of  76  percent.  It  can  be  said  also,  that 
a  number  of  the  deaths  reported  each  year  are  of  operatives  in  the  large 
mills  who,  in  spite  of  the  warning  notices,  drink  the  unfiltered  and  pol- 
luted canal  water  which  is  piped  into  these  mills.  In  fact,  it  can  be  said 
that  Lawrence  now  has  one  of  the  lowest  death  rates  from  typhoid  fever 
of  any  city  in  the  state,  and  has  its  greatest  number  of  cases  during 
August,  September,  and  October,  similar  to  the  other  cities,  and  at  a 
period  when  the  filter  is  doing  its  best  and  most  satisfactory  work  in 
removing  bacteria,  and  giving  an  effluent  beyond  suspicion.  The  cases 
occurring  in  these  months  cannot  in  any  way  be  connected  with  the 
filtered  water  supply. 

Besides  giving  a  water  free  from  disease  germs,  the  filter  is  also  giving 
a  cleaner  water,  one  more  attractive  and  palatable,  and  containing  but  50 
per  cent,  of  the  organic  matter  of  the  river  water. 

In  conclusion,  it  can  be  said  that  the  filter  has  been  eminently,success- 
ful  in  doing  all  that  it  was  promised  to  do. 


Apparatus  for  collecting  samples  of 
water  for  examination. 


AN  APPARATUS  FOR  THE  COLLECTION  OF  SAMPLES  OF 
WATER    FOR    CHEMICAL,   MICROSCOPICAL,  AND 
BACTERIOLOGICAL  ANALYSIS. 


Designed  by  Dr.  HIBBERT  HILL,  Director,  Rockville  Centre  Laboratory; 
Brooklyn  Department  of  Health. 

Described  by  Mr.  J.  W.  ELLMS,  Chemist,  Rockville  Centre  Laboratory; 
Brooklyn  Department  of  Health. 

This  apparatus,  designed  by  Dr.  Hibbert  Hill,  for  use  in  the  Rockville 
Centre  Laboratory,  established  for  the  sanitary  supervision  of  the  Brook- 
lyn water  supply,  has  stood  the  practical  test  of  constant  use  for  a  year. 
Its  strength,  simplicity,  and  ease  of  manipulation  commend  it  to  those 
who  require  samples  of  water  taken  from  ponds,  rivers,  or  streams,  at 
depths  from  two  or  three  inches  to  fifteen  or  twenty  feet.  The  depth,  in 
fact,  is  only  limited  by  the  convenient  length  of  the  pole  attached.  The 
apparatus  may  be  further  modified  so  as  to  allow  of  collection  of  samples 
at  any  depth,  by  the  use  of  cords  and  weights. 

The  apparatus  consists  of  a  holder  for  the  bottle  and  a  device  for  the 
withdrawal  of  the  stopper,  when  the  bottle  is  submerged  to  the  desired 
depth. 

The  holder  is  shaped  like  half  of  a  hollow  cylinder,  and  is  of  such 
dimensions  as  will  fit  the  bottles  usually  employed.  It  has  a  circular 
bottom  with  a  raised  edge,  and  upon  this  the  bottle  rests.  The  holder  is 
made  of  galvanized  iron.  The  bottle  is  secured  to  the  iron  case  by  a 
strap  of  brass,  hinged  on  one  side  of  the  holder  and  fastened  by  a  catch 
on  the  other.  The  bottom  piece  of  the  holder  is  perforated  to  permit  of 
the  ready  passage  of  the  water  through  it,  and  in  consequence,  there  is 
greater  ease  in  handling  when  under  the  surface.  Holes  at  the  side  on  a 
level  with  the  mouth  of  the  bottle  when  it  is  in  position  allow  free  access 
of  the  water  from  every  direction,  while  the  bottle  is  being  filled. 

The  device  for  the  withdrawal  of  the  stopper  from  the  bottle  consists  of 
an  upright  rod  of  wood  passing  through  two  brass  rings  which  are  rigidly 
secured  on  supports  at  right  angles  to  the  inner  side  of  the  iron  holder. 
These  supports  are  so  placed  as  to  centre  the  end  of  the  wooden  rod  over 
the  mouth  of  the  bottle.  The  wooden  rod  has  a  spiral  spring  of  brass 
wire  wound  about  it  and  fastened  at  the  lower  end  to  the  rod  of  wood, 
and  at  the  opposite  end  to  the  upper  brass  ring,  through  which  the  rod 
passes. 

The  rod  upon  its  lower  end  has  the  clamp  device  for  holding  the  stop- 
per. This  is  composed  of  three  brass  strips,  but  in  such  a  manner  as  to 
grip  the  top  of  the  stopper  tightly.  The  style  of  stopper  used  in  all  the 
bottles  for  which  this  kind  of  grip  was  made  is  known  as  the  "  mushroom  " 
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The  largest  of  the  three  collectors  designed  has  one  of  its  brass  grips 
hinged  and  snaps  down  over  the  stopper,  holding  it  firmly.  The  other 
two  have  rigid  grips  and  depend  upon  their  spring  to  hold  the  stopper  in 
place. 

The  upper  end  of  the  wooden  rod  carrying  the  clamp  for  the  stopper, 
has  a  wire  attached  to  it.  The  wire  passes  up  the  pole,  which  is  clamped 
to  the  iron  holder.  It  is  by  means  of  this  wire  that  the  stopper  is  raised 
or  lowered  in  the  bottle. 

The  operation  of  collecting  the  sample  consists  in  placing  the  bottle  in 
the  iron  holder  and  securing  it  by  the  brass  strap  around  the  middle  of  the 
bottle.  The  clamp  for  the  stopper  is  at  the  same  time  properly  secured. 
The  apparatus  is  then  lowered  into  the  water  to  the  desired  depth  by 
means  of  the  pole,  the  wire  pulled  and  held,  thus  raising  and  holding  the 
stopper  until  the  water  has  filled  the  bottle.  The  wire  is  then  released, 
and  the  spring  upon  the  wooden  rod,  before  described,  forces  the  stopper 
back  into  place  quite  securely.  This  does  not  allow  of  any  more  water 
entering  the  bottle  while  being  drawn  to  the  surface,  even  if  the  bottle  is 
only  partially  filled  with  water. 

The  apparatus  is  then  drawn  from  the  water,  the  bottle  removed,  and 
another  substituted,  and  the  operation  repeated  as  often  as  desired. 

The  strength  of  the  apparatus  permits  of  very  rough  handling  in  the 
exigencies  of  sample  collection,  under  all  sorts  and  conditions  of  weather, 
temperature,  and  travel.  Its  simple  construction  makes  repair  easy 
should  any  accident  occur,  and  insures  rapidity  in  the  work  of  collection, 
which  is  an  important  detail  in  routine  work  on  an  extensive  scale.  The 
uniformity  of  collection  secured  by  this  means  is  extremely  desirable, 
where  serial  and  parallel  microscopical,  bacterial,  and  chemical  samples 
are  being  taken. 


THE  CITY  OF   MEXICO  AFTER  THE  DRAINAGE  OF  THE 
VALLEY  AND  THE  SANITATION  WORKS. 


By  ROQUE  MACOUZET,  M.  D., 
Official  Delegate  of  the  Federal  District  of  Mexico. 

The  city  of  Mexico  is  2,265  metres  above  the  sea  level  and  is  in  19°  of 
latitude.  After  a  careful,  continual,  personal,  and  hourly  observation  at 
the  meteorological  observatory  of  Mexico  for  fifteen  years,  we  can  present 
the  following  data  to  which  I  call  your  respectful  attention  on  account  of 
the  conclusions  that  I  will  deduce  : 

Mean  temperature  in  shade  : 

January  12.9°  Centigrade 

February        ........        13-7°  " 

March  15.8°  " 

April  17.7° 

May  18.1° 

June  17.6°  " 

July  16.9° 

August  16.6°  " 

September      ........       16°  " 

October  14.8° 

November      .       ,       .       .       .       ,       .       .  13-5° 
December      .       .       .       .       .       .       .       .        12°  '• 

As  you  can  see,  the  mean  monthly  temperature  in  the  shade  has 
changed  from  12°  to  18°  i'  Centigrade.  It  goes  up  from  January  to  May  ; 
it  goes  down  gradually  from  May  to  June  and  remains  just  about  the 
same  three  months  until  September,  from  which  time  it  goes  down  again 
until  December. 


The  mean  atmospherical  pressure  in  fifteen  years  is 
Absolute  maxima  ...... 

Absolute  minima  ...... 

The  largest  barometrical  oscillation  (1879)  . 
The  largest  daily  barometric  oscillation  (1880) 
Mean  annual  relative  humidity 
Rainfall  (mean,  annual)  .... 

Average  cloudiness  (mean  in  fifteen  years) 
Prevailing  direction  (mean  in  fifteen  years)  . 
Velocity  of  wind  (annual  mean) 
Prevailing  direction  of  the  wind  (fifteen  years) 
Mean  annual  temperature  of  the  soil 
Mean  annual  temperature  of  the  water  in  shade 


586.37  m.m. 
594.19  m.m. 
579.80  m.m. 

12.88  m.m. 
5.57  m.m. 
60  per  cent. 

614.8  m.m. 

Southwest 
.    8  m. 

Northwest 
.  15-6° 
•  136° 
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Mean  annual  elastic  force  of  aqueous  vapor 
Mean  annual  evaporation  in  the  sun 
Number  of  days  of  rain  in  fifteen  years  . 
Mean  annual  number  of  days  of  rain 
Ozone,  annual  mean  .... 


8.14  m.m. 
6.5  m.m. 


I  will  remind  you  that  the  ancient  city  of  Mexico  was  built  on  a  lake  and 
had  a  complete  system  of  canals,  instead  of  streets,  like  in  Venice,  and  it  is 
surrounded  now  by  the  following  lakes  :  Texcoco,  Chalco,  Xochimilco,  San 
Cristobal,  and  Xantopan.  If  we  have  in  our  mind  all  these  data  and  the 
special  conditions  of  the  city  of  Mexico,  we  can  explain  the  cause  of  the 
equable  and  delightful  climate  of  this  city  ;  you  know  that  it  is  2,265  ■'netres 
above  the  sea  level,  and  it  should  suffer  the  cold  and  all  the  consequences 
of  such  a  great  height ;  its  latitude  of  19°  should  produce  a  tropical  tem- 
perature, but  both  powerful  influences  are  so  happily  blended  that  the 
result  is  that  most  equable  and  delightful  climate  (of  mean  annual  tem- 
perature 15.4°)  that  Providence  has  given  to  the  city  of  Mexico. 

I  will  present  to  you  a  general  idea  of  the  drainage  of  the  valley  and  of 
the  sanitation  works  of  the  city.  The  object  of  the  drainage  of  the  valley 
is  to  give  an  outlet  outside  the  valley  to  a  more  or  less  considerable 
amount  of  water  which  falls  within  its  circumference.  This  work  consists 
of  three  parts  :  a  canal  which  starts  from  the  gate  of  San  Lazaro  and  has 
a  length  of  forty-seven  kilometres,  580  metres,  its  line  following  on  the 
eastern  side  of  the  Guadalupe  range  of  hills  and  between  that  range  and 
Lake  Texcoco,  changing  its  direction  a  little,  before  arriving  at  the  twen- 
tieth kilometre,  to  a  northeasterly  direction  so  as  to  cross  Lake  San  Cris- 
tobal diagonally,  a  part  of  Lake  Xaltocan,  and  another  part  of  Lake 
Trumpango,  afterward  arriving  at  the  mouth  of  the  tunnel  close  to  the 
town  of  Trumpango. 

The  tunnel  has  a  length  of  10,021  metres  with  a  curved  section  formed 
by  four  curves  which  will  have  the  following  respective  dimensions  :  the 
upper  part  will  have  a  span  of  4,185  metres  and  a  rise  of  1,570  metres  ;  the 
two  lateral  arches  will  have  a  chord  each  of  236  metres,  and  a  radier  with  a 
chord  of  2,429,  and  a  rise  of  521  metres;  the  elevation  will  be  4,286 
metres,  and  the  greatest  width  will  be  the  span  of  the  upper  arch.  The 
tunnel  is  lined  in  the  upper  part  with  brick  with  a  thickness  of  0.45 
metres  and  in  the  lower  part  over  which  the  water  will  run,  it  will  be 
lined  with  a  thickness  of  0.40  metres  in  the  side  arches,  and  of  0.30  metres 
in  the  radier,  this  latter  lining  being  constructed  of  artificial  stone  which 
will  be  manufactured  of  sand  and  Portland  cement.  The  tunnel  is  calcu- 
lated for  a  current  of  eighteen  cubic  metres  per  second  ;  twenty-five  shafts 
have  been  opened  with  a  width  of  two  metres  and  a  length  of  three  metres 
at  a  distance  of  400  metres  from  each  other.  These  will  serve  to  venti- 
late the  tunnel  and  to  push  the  work.  The  depth  of  the  shafts  varies 
according  to  the  topography  of  the  ground. 

It  will  be  necessary  to  construct  twenty-three  structures  in  order  to 
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afford  passage  for  the  railroads,  wagon  roads,  and  important  water  courses 
which  require  to  cross  the  canal ;  five  of  these  structures  being  aqueducts 
to  carry  rivers  ;  four  will  be  iron  bridges  for  the  passage  of  railroads,  and 
the  rest  will  be  dedicated  to  the  passage  of  main  roads  and  accommoda- 
tion roads.  The  works  have  two  objects :  first,  to  receive  the  surplus 
waters  and  sewage  of  the  city  of  Mexico  and  carry  them  outside  of  the 
valley,  and  second,  to  control  the  entire  waters  of  the  valley  affording  an 
outlet,  whenever  found  necessary,  to  those  which  might  prove  prejudicial. 

SANITATION  WORKS  OF  THE  CITY  OF  MEXICO. 

The  drainage  of  the  city  is  the  combined  water  carriage  system.  You 
can  see  the  sketch.  The  character  of  the  different  sewers  is  shown  by 
the  thickness  and  color  of  the  lines.  The  thick  red  lines  show  the  loca- 
tion of  the  mains  which  are  the  sewers  intended  to  receive  the  house 
sewage  and  rain  waters  of  the  whole  area  which  is  embraced  between  two 
blue  lines  with  which  we  show  the  course  along  which  will  be  laid  the 
pipes  that  are  intended  to  distribute  the  water  from  La  Viga  canal  to  all 
parts  of  the  city,  that  being  the  source  from  which  the  sewers  will  be 
flushed.  The  thin  red  lines  indicate  the  arrangement  that  will  be  given 
to  the  lateral  sewers,  which,  as  can  be  seen  by  the  plan,  are  all  started 
from  pipes  that  distribute  clean  water  terminating  in  the  collectors,  or 
main  sewers  ;  and,  though  at  times,  the  irregularities  of  the  plan  of  the 
city  will  require  the  ramification  of  some  of  the  lateral  sewers,  they  are  so 
arranged  that  each  and  every  one  can  be  flushed  properly;  special  care 
having  been  taken  to  avoid  dead  ends,  which  should  never  be  allowed  in 
a  well-considered  sewerage  system,  as  every  one  of  them  constitutes  a 
focus  of  infection.  The  danger  of  the  existence  of  such  foci  has  been 
completely  eliminated,  and  the  provision  for  the  easy  flushing  of  the 
sewers  forms  a  guarantee  for  their  permanent  good  order  and  cleanliness. 

As  is  above  stated,  the  waters  of  the  Viga  canal  will  be  taken  advan- 
tage of  for  flushing  the  sewers.  This  water  will  be  carried  to  the  southern 
end  of  Twelfth  street  by  the  Derivation  canal,  which  is  already  con- 
structed, but  the  intake  will  be  established  up  stream,  from  the  Viga  gate, 
at  which  point  the  necessary  sluice  gates  will  be  built. 

With  only  a  part  of  the  water  which  is  now  carried  by  the  Viga  canal 
it  would  be  possible  to  flush  every  day  all  the  sewers  of  the  city  by  means 
of  sudden  rushes  of  water,  during  which  the  liquid  would  flow  through 
the  sewers,  having,  with  the  least  fall  allowed,  a  velocity  of  one  metre  per 
second,  whilst  in  many  cases,  the  velocity  of  this  water  would  reach  to 
two  metres  and  even  more  per  second. 

Should  we  be  able  to  dispose  of  a  volume  of  water  amounting  to  six 
cubic  metres  more  or  less,  it  would  be  possible  to  establish  throughout 
all  the  sewers  of  the  city  a  constant  current,  with  a  velocity  that  would 
never  go  below  sixty  centimetres  per  second. 

As  this  is  done  by  simply  taking  advantage  of  a  combination  of  favor- 
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able  circumstances  and  not  because  the  scheme  shows  any  special  ability, 
there  is  no  impropriety  in  calling  attention  to  the  fact  that  up  to  the 
present  day  there  is  no  city  in  the  world  that  can  clean  its  sewers  every 
day  as  Mexico  will  be  able  should  it  be  considered  necessary  or,  at  least, 
advisable  to  do  so. 

You  know  well,  now,  the  special  conditions  of  the  city  of  Mexico  and 
the  works  of  sanitation.  We  expect  that  the  people  of  the  Republic  of 
the  United  States  of  America  and  those  of  the  Dominion  of  Canada  will 
honor  us  with  a  visit,  and  I  will  be  very  happy  if  our  dear  Public  Health 
Association  contributes  to  bring  more  and  more  into  sympathy,  friendship, 
and  love  the  Republic  of  the  United  States,  the  Dominion  of  Canada,  and 
the  Republic  of  Mexico. 

All  these  data  are  taken  from  the  report  on  the  Drainage  of  the  Valley 
and  the  Sanitation  Works  presented  to  the  government  at  the  sanitation 
meeting  in  the  year  of  1896. 


THE  ORIGIN  OF  FREE  AND  ALBUMINOID  AMMONIAS  IN 
POLLUTED   WATERS    AS   INDICATED    BY  THEIR 
RATES  OF  EVOLUTION  UNDER  THE  USUAL 
CHEMICAL  MANIPULATIONS. 

By  ELMER  G.  HORTON,  of  Philadelphia,  Pa. 

The  Laboratory  of  Hygiene,  University  of  Pennsylvania. 

The  chemical  analysis  of  water  for  sanitary  purposes  aims  to  discover 
if  certain  bodies  are  present  in  such  amounts  as  to  indicate  pollution  of 
the  water  by  sewage  and  especially  by  human  excreta.  The  substances 
thus  detected  are  not  of  themselves  harmful  in  the  amounts  usually 
found,  even  in  grossly  polluted  waters  ;  they  are  simply  indicators,  of 
varying  degrees  of  importance,  of  pollutions  from  different  sources. 

The  time  is  long  past  when  a  final  opinion  upon  the  suitability  of  a 
water  for  domestic  use  is  based  upon  the  results  of  a  single  analysis. 
Sanitarians  require  to  know  the  mean  composition  of  the  water,  deter- 
mined from  a  number  of  analyses  at  different  times  and  seasons. 

It  is  not  proposed  at  this  time  to  discuss  the  evolution  of  opinion  con- 
cerning the  interpretation  of  the  results  of  analyses  of  water  for  sanitary 
purposes,  but  merely  to  call  attention  to  certain  peculiarities  of  one  phase 
of  the  subject,  viz. :  The  influence  of  urea  upon  the  quantity  and  mode 
of  evolution  of  ammonia  from  waters  polluted  with  human  excrement. 

In  the  National  Board  of  Health  Report,^  1882,  attention  is  called  to 
the  peculiar  behavior  of  the  ammonia  distilled  from  urea  or  urine — a 
peculiarity  first  brought  to  notice,  I  believe,  by  Dr.  Charles  Smart,  United 
States  Army. 

Soon  after  the  above  report,  Dr.  Smart^  wrote  more  fully  of  this  striking 
action,  which  is  produced  only  by  urea.  These  articles  have  not  attracted 
the  attention  it  seems  to  me  they  have  deserved,  for  I  have  been  unable 
to  find  other  literature  on  this  point  either  contradictory  or  confirmative. 
Consequently  this  contribution  is  made  with  the  thought  of  bringing,  if 
possible,  the  subject  to  a  fuller  consideration  among  hygienists  and  sani- 
tary analysts. 

A  few  years  ago  the  testimony  of  several  investigators  was  adverse  to 
obtaining  ammonia  from  urea — either  in  a  pure  state  or  in  urine.  Wank- 
lyn^  says,  "  Urea  when  quite  pure  may  be  boiled  for  a  long  time  with 
alkalies  without  evolving  a  trace  of  ammonia ;  and  even  when  impure, 
stopper,  and  as  they  differ  slightly  in  shape  in  different  styles  and  shapes 
of  bottles,  it  requires  a  slightly  different  bending  of  the  brass  grips  in 
order  to  hold  the  stopper  firmly. 
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though  slowly  decomposed,  yet  the  decomposition  is  exceedingly  slow." 
Again  he  says,  "  Urea  is  doubtless  decomposed,  but  it  yields  no  ammonia, 
which  is  a  very  extraordinary  and  noteworthy  fact."  He  also  adds^  "Ex- 
cept in  the  instance  of  nitro  compounds,  urea,  and  ferrocyanide  of  potas- 
sium, we  have  not  met  with  any  unequivocal  instance  of  failure  of  an 
organic  nitrogenous  substance  to  evolve  ammonia  on  being  heated  to 
100°  C.  with  a  strongly  alkaline  solution  of  permanganate." 

It  seems  that  even  later  Wanklyn  clung  to  the  same  belief  concerning 
the  properties  of  urea,  for  he  says^  "  Perfectly  pure  urea  in  perfectly  pure 
distilled  water  may  be  boiled  for  a  long  time  with  carbonate  of  soda  or 
with  potash  without  giving  off  ammonia."  Yet  Wanklyn  found  this  same 
urea,  when  placed  in  water  containing  a  little  albuminoid  matter,  gave  off 
ammonia  slowly  and  later  more  rapidly.  Finally  we  find  him  admitting' 
that  he  obtained  as  ammonia  about  22  per  cent,  of  the  theoretical  amount 
of  the  N.  in  urea,  the  rest  being  evolved,  according  to  his  statement,  as 
nitrogen-gas  or  converted  into  nitrates. 

Frankland'  says,  "  The  total  immunity  of  urea  from  the  reaction 
[Wanklyn  process]  is  peculiarly  unfortunate,  because  it  is  practically 
impossible  to  estimate  the  urea  in  a  good  potable  water,  to  which  fresh 
urine  has  been  added,  by  boiling  with  sodic  carbonate ;  and  yet  the  esti- 
mation of  the  nitrogen  of  urea  is  of  the  utmost  importance  in  the  inves- 
tigations of  waters  polluted  by  sewage." 

I  take  the  following  figures  from  Frankland's  results  : 

In  100  parts  of  uric  acid,  urea.  N.  actually  present.  N.  found. 

33-33  5-76 
46.66  0.00 

Reoch*  gives  the  following,  "  The  fact  is,  a  solution  of  urea  will  remain 
unaltered  for  an  indefinite  period.  I  have  boiled  it  and  evaporated  it  to 
dryness  in  the  water  bath,  and  yet  it  gave  no  trace  of  ammonia  what- 
ever." 

On  the  other  hand,  Smart^  found  urea  yielding  ammonia  in  the  follow- 
ing proportion:  Urea  (from  urine)  yielded  12.58  per  cent.  NH3,  or  10.36 
per  cent.  N.,  while  theoretically  he  would  have  obtained  56.7  per  cent.  NHg 
or  46.67  per  cent.  N.  Urea  (from  ammonium  cyanate)  gave  11.8  per  cent- 
NH3  or  9.7  per  cent.  N.  In  other  words,  he  obtained  22.2  per  cent,  of 
the  theoretical  N.  in  the  former  case,  and  20.7  per  cent,  in  the  latter. 

Not  in  a  single  case  with  the  experiments  conducted  by  the  writer  was 
there  a  failure  to  obtain  NH3  in  marked  quantities  both  as  free  ammonia 
and  as  albuminoid  ammonia;  and  moreover,  this  was  true  with  solutions 
of  pure  urea,  with  urine,  and  with  sewage  solutions.  Taking  the  average 
of  the  results  obtained  by  me,  extending  over  a  considerable  number  of 
experiments,  I  find  pure  urea  crystals  yielded  17.9  per  cent,  of  their  theo- 
retical N.,  or  when  boiled  with  sodium  carbonate,  20.2  per  cent,  of  the 
theoretical  N.    It  will  be  observed  that  these  results  are  a  little  lower 
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than  those  of  Dr.  Smart  quoted  above.  Had  no  correction  been  made 
for  the  NHg  present  in  the  distilled  water,  my  results  would  have  been 
higher.  This  correction  should,  however,  be  made,  although  the  only 
way  that  the  presence  of  NHg  in  the  distilled  water  used  in  my  experi- 
ments could  be  observed,  was  by  taking  a  large  amount  of  the  water  and 
testing  the  first  distillate  from  it.  As  I  understand,  in  the  experiments 
of  Dr.  Smart  no  such  correction  was  made. 

The  chief  object  in  this  series  of  experiments  was  to  determine  the 
correctness  of  Dr.  Smart's  statement  that  the  presence  of  urea  in  a  water 
analyzed  by  the  Wanklyn  process  would  be  shown  by  the  manner  in 
which  the  NH3  is  given  off  as  follows  :  The  first  distillate  will  contain  a 
comparatively  large  amount  of  NHg  ;  the  second  distillate  would  con- 
tain a  smaller  amount ;  the  third  would  have  a  still  smaller  amount,  which 
we  may  represent  by  a ;  then  the  fourth,  fifth,  and  succeeding  distillates 
would  each  contain  approximately  a.  After  the  addition  of  alkaline  per- 
manganate the  first  distillate  is  again  comparatively  high  in  ammonia 
with  the  second  and  third  respectively  lower,  while  the  fourth  and  suc- 
ceeding tubes  are  equal  to  the  third,  which  is  found  to  be  2a,  i.  e.,  the 
constant  amount  of  NH3  persisting  in  the  albuminoid  ammonia  tubes  is 
double  the  amount  persisting  in  the  free  ammonia  tubes. 

The  results  of  our  experiments  sustain  Dr.  Smart's  statement  that  the 
ratio  of  the  free  ammonia  constant  to  the  albuminoid  ammonia  constant 
is  as  I  is  to  2.  In  a  number  of  experiments  we  found  that  the  third  dis- 
tillate was  slightly  richer  in  NHg  than  those  following,  but  it  approxi- 
mated the  constant  which  was  always  reached  in  the  fourth  distillate. 

There  is  a  point  which  we  do  not  find  mentioned  by  Smart,  and  which 
we  think  it  well  to  bear  in  mind.  When  the  amount  of  urea  in  a  water 
was  high,  we  found  the  above  ratio  approaching  equality.  We  found  this 
true  in  urea  solutions,  in  solutions  containing  fresh  urine,  and  in  solu- 
tions containing  sewage.  This  occurred  only  in  solutions  containing 
much  urea — so  much  that  the  water  would  unquestionably  be  called 
impure  and  condemned  as  non-usable  for  domestic  purposes.  It  is  only 
when  the  contamination  has  been  such  as  to  make  the  water  a  suspicious 
one,  that  we  find  this  1:2  ratio  as  an  indicator  of  the  presence  of  urea. 
The  failure  of  this  feature  in  waters  containing  a  large  amount  of  urea 
is  not  a  serious  matter  inasmuch  as  the  high  amount  of  ammonia  would 
condemn  the  sample,  or  at  least  place  it  under  grave  suspicion. 

On  the  other  hand  when  the  amount  of  ammonia  may  not  have  been 
high  enough  to  cause  the  rejection  of  the  water,  we  feel  that  this  peculiar 
method  of  its  appearance  in  the  distillates  becomes  an  important  factor, 
for  on  finding  this  relation  between  the  persisting  amounts  of  ammonia 
in  the  free  and  albuminoid  series  of  tubes,  we  have  good  grounds  for 
suspecting  the  presence  of  urea.  As  the  figures  below  show,  we  found 
the  ratio  slightly  nearer  1:2  when  no  sodium  carbonate  was  used.  We 
tested  no  other  nitrogenous  compounds  than  forms  of  urea,  as  Smart  had 
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investigated  that  field  to  a  considerable  extent,  and  found  no  substance 
yielding  a  similar  action. 

Our  work  did  not,  however,  sustain  Smart's^  statement  that  the  per- 
sistent constant  can  be  used  quantitatively  to  determine  the  amount  of 
urea  in  the  solution  :  /. «?.,  if  500  c.  c.  of  water  be  taken  in  the  retort,  and 
the  persisting  quantity  of  ammonia  in  the  third,  fourth,  and  succeeding 
tubes  be  x  milligrams,  and  in  the  corresponding  tubes  for  albuminoid 
ammonia  2  x  milligrams,  then  the  water  contains  100  x  milligrams  of 
urea  per  500  c.  c.  or  200  ^  per  litre.  Smart^"  says  this  quantitative  state- 
ment is  true  when  the  distillates  come  off  at  the  rate  of  ten  or  eleven 
minutes  each,  while  the  persisting  amount  is  increased  if  the  length  of 
time  be  20  minutes.  The  time  in  which  each  50  c.  c.  was  distilled  in  our 
experiments  averaged  12.1  minutes  for  free  NH3  and  12.3  minutes  for 
albuminoid  NH3  when  sodium  carbonate  was  used,  and  11.9  minutes  for 
free  NH3  and  11.6  for  albuminoid  NH3  when  no  sodium  carbonate  was 
used.  We  found  that  if  the  persisting  quantity  of  free  ammonia  be  ex- 
pressed by  X  mgms.,  then  the  persisting  quantity  of  albuminoid  ammonia 
will  be  represented  by  1.98  a-  and  the  solution  contained  183  x  mgms.  of 
urea  per  500  c.  c.  of  water  or  366  x  per  litre.  By  a  similar  computation 
for  those  tests  in  which  sodium  carbonate  was  added  to  the  water,  we 
have  respectively  x,  1.73  .r,  144  x,  and  288  x  mgms.  of  urea. 

We  found  more  frequent  and  greater  deviations  in  the  amount  of  urea 
in  the  solution  when  computed  from  the  persisting  quantity,  than  was 
found  in  the  ratio  between  the  persisting  quantities  before  and  after  the 
addition  of  the  alkaline  permanganate.  In  other  words,  we  believe  the 
quantitative  statement  not  to  be  depended  upon,  while  the  qualitative 
statement  holds  true  to  this  effect,  if  urea  is  present  in  small  quantities 
the  ratio  between  the  persisting  amounts  of  free  and  albuminoid  am- 
monia will  be  so  nearly  1:2  as  to  be  a  reliable  indicator. 

It  has  been  claimed  by  some  authors  that  all  the  free  ammonia 
comes  off  in  the  first  100  or  150  c.  c.  of  water  distilled.  Remsen^^  col- 
lected only  two  measures  of  50  c.  c.  each,  and  then  added  KMnO^. 
Abbott^^  found  ammonia  present  to  a  considerable  extent  beyond  the 
third  distillate  of  50  c.  c.  Of  nineteen  experiments  taken  from  his 
article,  one  gave  NH3  in  the  first  four  distillates,  five  others  showed 
ammonia  in  the  fifth  tube,  six  more  in  the  sixth  tube,  two  in  the  seventh 
tube,  and  in  the  remaining  five  experiments  ammonia  was  present  in  the 
eighth  distillate.  In  one  of  our  tests  we  carried  the  distillation  through 
ten  tubes  of  50  c.  c.  each  without  the  addition  of  any  permanganate.  The 
last  tube  contained  the  same  amount  of  NH3  as  the  fourth,  fifth,  etc., 
and  doubtless  the  eleventh  and  succeeding  tubes  for  a  while  would  have 
contained  an  equivalent  amount  had  not  the  experiment  been  forced  to 
cease  because  of  the  small  quantity  of  liquid  remaining  in  the  retort. 

In  working  with  urine  in  solutions  we  did  not  expect  to  obtain  very 
concordant  results  owing  to  the  fact  that  the  amount  of  urea  varies 
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greatly  in  different  samples  of  fresh  urine.  Accordingly  we  were  not 
surprised  to  find  the  percentage  of  theoretical  nitrogen  actually  obtained 
from  urine  differing  considerably  from  that  of  the  chemically  pure  urea. 
HowelP^  gives  the  amount  of  urea  in  human  urine  as  2-\-  per  cent.,  while 
Parkes  gives  a  slightly  higher  amount,  viz.  2.2  per  cent.  For  our  compu- 
tations we  took  the  mean  of  these  two  or  2.1  per  cent,  as  the  amount  of 
urea  yielded  from  urine.  On  this  basis  we  obtained  by  distillation  34  per 
cent,  of  the  computed  theoretical  nitrogen  present.  Parkes^*  quoting 
from  the  work  of  Voit  and  Pettenkofer,  gives  the  amount  of  human  urine 
in  a  day  as  varying  from  828  grams  on  a  day  of  rest  to  2,042  on  a  work 
day,  while  the  amount  of  urea  secreted  did  not  vary.  As  a  result  the 
rest  day  urine  contained  nearly  4.5  per  cent,  of  urea.  The  urine  used  in 
our  tests  was  obtained  from  men  who,  at  the  time,  were  doing  light  work. 
This  could  therefore  account  for  the  higher  percentage  of  ammonia  in  the 
urine. 

On  account  of  space  the  details  of  our  many  experiments  are  not 

I given,  but  rather  the  general  results.  To  avoid  misunderstandings  which 
might  arise  concerning  various  points  in  the  investigation,  and  to  empha- 
size the  care  with  which  details  were  carried  out  to  insure  accuracy,  I 
give  briefly  the  solutions  with  their  preparation,  the  apparatus,  and  the 
method  of  procedure  : 

Nessler's  reagent.  To  50  grams  of  KI  dissolved  in  50  c.  c.  of  hot 
water  add  a  hot  saturated  solution  of  HgClg  until  a  permanent  precipitate 
of  red  Hgig  is  obtained.  Add  150  grams  KOH  in  300  c.  c.  of  water, 
and,  after  diluting  the  whole  to  a  litre,  filter  through  asbestos.  Add  5  c.  c. 
of  the  HgClg  solution.  One  c.  c.  of  the  reagent  was  added  to  each  dis- 
tillate of  50  c.  c.  of  the  water. 

NH^Cl  solution.  .315  grams  NH^Cl  to  1,000  c.  c.  water.  Before 
using  dilute  i  to  10  when  each  c.  c.  equals  .01  milligram  of  NH3. 

Alkaline  permanganate  of  potash.  To  eight  grams  KMnO^  dissolved 
in  water  add  200  grams  of  KOH  dissolved  in  water.  Dilute  to  a  litre, 
evaporate  to  about  four-fifths  of  its  volume,  and  again  dilute  to  a  litre. 
Heat  for  thirty  minutes  before  using. 

Urea  solutions.  Urea  crystals  (c.  p.)  were  dissolved  in  twice  distilled 
water.  These  solutions  of  urea  were  carefully  prepared  by  Dr.  D.  H. 
Bergey,  and  their  strengths  were  unknown  to  me  at  the  time  of  experi- 
mentation. 

In  all  of  my  preparations  and  solutions  twice  distilled  water  was  used, 
of  which  the  first  portions  had  been  rejected  until  a  distillate  of  50  c.  c. 
Nesslerized  in  a  tube  30.5  c.  m.  high,  and  with  an  inside  diameter  of  i  c. 
m.  gave  no  trace  of  coloration  when  viewed  through  the  depth  against  a 
white  background. 

The  retorts  used  held  something  over  a  litre,  and  had  necks  bent  in 
two  places  so  nothing  could  be  thrown  over  in  ebullition.  An  opening  at 
the  top  of  the  retort  fitted  with  a  ground  glass  stopper  offered  a  conven- 
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ient  method  for  the  introduction  of  the  liquids.  The  neck  extended 
through  a  cork  into  the  inner  tube  of  the  condenser,  and  about  this  cork 
joint  was  a  rubber  band  to  insure  tightness.  Tap-water  flowed  upward 
through  the  outer  tube  of  the  condenser  and  enveloped  the  inner  tube  for 
a  distance  of  58  c.  m.  Several  tests  were  made  to  determine  the  differ- 
ence if  any  in  temperature  between  the  water  on  entering  and  leaving 
the  condenser.  This  difference  was  very  slight  always,  being  much  less 
than  1°.  Under  these  conditions  we  believe  the  loss  irom  imperfect  con- 
densation mentioned  by  Smart^  was  reduced  to  a  very  small  factor. 

Mode  of  procedure.  Each  retort  was  rinsed  with  a  solution  of  bichro- 
mate of  potash,  sulphuric  acid,  and  water,  then  rinsed  thoroughly  with 
water  and  finally  with  distilled  water.  "Ammonia  free"  water  was  put 
in  the  retort  and  distilled  until  a  measure  of  50  c.  c,  viewed  through  a 
depth  of  30  c.  m.  gave  no  trace  of  color  on  the  addition  of  Nessler's 
reagent.  The  retort  thus  freed  from  ammonia  was  emptied  and  refilled 
with  a  desired  amount  (usually  750  c.  c.)  of  the  water  under  consider- 
ation. The  pumice  stone  added  to  avoid  "bumping"  had  been  previ- 
ously heated  in  a  platinum  dish  for  several  hours.  In  those  experiments 
where  sodium  carbonate  was  used  5  c.  c.  of  a  50  per  cent,  solution  was 
added  before  the  heating  began.  Care  was  taken  to  change  measures 
exactly  when  50  c.  c.  had  been  distilled,  thus  avoiding  the  overlapping  or 
mixing  of  any  two  successive  distillates. 

The  distillates  in  tall  tubes  were  placed  in  racks  and  allowed  to  stand 
for  several  hours  before  Nesslerization,  being  protected  meanwhile  from 
dust  by  corks  boiled  in  distilled  water  for  one  hour  or  more  just  previous 
to  using.  The  standards  stood  similarly  protected.  The  standards  were 
prepared  from  the  ammonium  chloride  solution,  and  consisted  of  ten 
tubes  containing  certain  known  quantities  of  NHg.  The  readings  were 
made  a  few  minutes  after  Nesslerization,  and  consisted  of  color  compari- 
sons with  the  standards  against  a  white  background.  When  five  tubes  of 
50  c.  c.  each  had  been  distilled,  the  flame  was  removed  from  beneath  the 
retort,  and  after  two  minutes  50  c.  c.  of  boiling  KMnO^  were  carefully 
added  to  the  water  in  the  retort  and  the  distillation  continued  for  six  or 
seven  tubes. 

Tidy^^  gives  as  his  belief  that  it  is  impossible  to  prepare  an  alkaline 
solution  of  potassic  permanganate  absolutely  free  from  ammonia.  He 
had  tried  most  carefully  and  failed.  He  had  also  found  the  solutions  of 
other  operators  were  not  ammonia  free.  Results  indicated  this  statement 
of  Tidy's  to  be  true,  and  so  to  overcome  any  error  due  to  ammonia  in  the 
distilled  water  used,  or  in  the  permanganate,  we  adopted  the  following 
corrective  plan.  Three  retorts,  a,  b,  c,  were  used,  b  being  a  duplicate  test 
of  a  to  the  minutest  detail  as  far  as  lay  within  the  power  of  the  operator. 
In  c  was  placed  an  amount  of  distilled  water  equal  to  that  in  a  and  taken 
from  the  same  supply  as  that  to  prepare  the  solution  used  in  a.  This 
third  retort  received  exactly  the  same  manipulation  as  the  others,  and  the 
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amount  of  its  free  and  albuminoid  ammonia  represented  the  amount  of 
ammonia  in  the  permanganate  and  the  so-called  ammonia  free  water. 
Thus  by  deducting  this  amount  from  the  other  experiments  it  was  possi- 
ble to  eliminate  any  error  of  ammonia  from  these  two  sources.  We,  like 
other  writers,  use  the  term  aj/imoma  free  water,  and  yet  it  may  mean  a 
different  degfee  of  purity  with  each  writer.  We  did  not  find  it  practi- 
cable to  make  water  absolutely  free  from  ammonia ;  for  water  redistilled 
to  such  a  degree  as  to  show  no  trace  of  color  on  Nesslerizing  in  a  tall 
tube  will  give  an  evident  color  in  the  first  measure  of  50  c.  c.  obtained  by 
distillation  from  500  or  750  c.  c.  of  this  same  water. 

CONCLUSIONS. 

1.  When  treated  by  the  Wanklyn  process  of  distillation,  urea,  whether 
it  be  pure  and  in  pure  water,  or  whether  it  be  in  sewage  or  urine,  does 
yield  ammonia. 

2.  When  urea  is  present  in  water  as  urea,  urine,  or  sewage,  there  will 
be  found  in  the  later  distillates  of  the  Wanklyn  process  persisting  and 
constant  quantities  of  ammonia. 

3.  When  the  amount  of  urea  in  the  sample  is  fairly  small,  the  persisting 
quantity  of  free  ammonia  will  be  to  the  persisting  amount  of  albuminoid 
ammonia  nearly  as  1:2. 

4.  When  urea  is  present  in  larger  quantities  the  above  ratio  approaches 
unity. 

5.  The  persisting  amount  of  ammonia  cannot  in  general  be  taken  as  a 
basis  for  the  accurate  quantitative  computation  of  the  urea  in  the  sample 

Note. — I  wish  to  express  my  thanks  for  suggestions  and  assistance  from  Dr.  John  S. 
Billings,  director;  Dr.  A.  C.  Abbott,  first  assistant;  and  Dr.  D.  H.  Bergey,  assistant  in 
chemistry,  Laboratory  of  Hygiene,  University  of  Pennsylvania. 
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REPORT  OF  THE  COMMITTEE  ON  THE  DISPOSAL  OF 
GARBAGE  AND  REFUSE. 


AMERICAN  PUBLIC  HEALTH  ASSOCIATION. 

Philadelphia,  Pa.,  October  28,  1897. 

The  subject  upon  which  your  committee  was  requested  to  make  a 
report  concerns  the  collection  and  disposal  of  the  solid  waste  matter  in 
cities,  such  as  garbage,  ashes,  manufacturing  refuse,  etc.  This  branch  of 
municipal  work  had  heretofore  not  received  satisfactory  attention.  There 
was  much  diversity  of  opinion  regarding  the  proper  methods  to  be  pur- 
sued, and  a  basis  upon  which  safe  judgment  could  be  founded  did  not  as 
yet  appear  to  exist. 

It  was,  of  course,  impracticable  for  your  committee  to  make  any  origi- 
nal investigations  or  experiments  to  enable  it  to  solve  the  questions  before 
it.  Its  work  had  to  be  confined  to  the  collection  of  statistics,  the  inspec- 
tion of  works,  and  the  weighing  of  the  evidence  and  opinions  of  those 
directly  engaged  in  the  actual  work  of  garbage  and  refuse  collection  and 
disposal. 

In  order  to  gather  the  needed  information,  circulars  containing  numer- 
ous questions  were  prepared  and  sent  to  one  hundred  and  seventy  cities 
of  the  United  States  and  Canada.  The  existing  literature  of  the  day  was 
examined  and  visits  of  inspection  were  made,  as  was  convenient,  to  the 
most  important  and  instructive  works  of  both  Europe  and  America.  By 
classifying,  comparing,  and  critically  studying  the  information  thus 
obtained,  it  became  practicable  to  throw  some  useful  light  on  the  subject 
and  to  enable  your  committee  to  reach  conclusions. 

This  information  had  been  practically  all  compiled  last  year,  and  such 
of  the  results  as  were  then  apparent,  were  reported  at  the  last  annual 
meeting.  It  was  added  then,  that  in  view  of  certain  forthcoming  reports 
on  some  very  thorough  experiments,  being  conducted  in  the  cities  of 
Hamburg  and  Berlin,  your  committee  did  not  deem  it  proper  to  present 
its  own  final  report  until  after  this  European  information  had  been 
obtained.  Not  until  within  the  last  few  weeks  did  the  documents  reach 
this  country.  Their  value,  in  the  opinion  of  your  committee,  justifies  the 
delay  in  concluding  its  own  work,  as  without  embodying  these  European 
results,  the  committee's  report  would  have  failed  to  record  the  most  com- 
plete, instructive,  and  valuable  experiments  on  garbage  and  refuse 
destruction  for  large  cities  that  have  yet  been  published. 

The  collection  and  disposal  of  garbage  and  refuse  must  be  considered : 
First,  from  a  sanitary  and  secondly,  from  a  financial  aspect.  Satisfac- 
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tion  must  be  given  in  both  respects  ;  otherwise,  as  previously  reported, 
the  result  will  not  be  successful.  "  There  may  be  a  disposal  which  is 
entirely  proper  in  a  sanitary  way,  yet  the  expense  may  be  so  great  that 
the  method  precludes  general  adoption.  On  the  other  hand,  some  cheap 
method  of  disposal  may  not  comply  with  sanitary  requirements,  and  can 
also  not  be  recommended." 

The  solution  of  the  problem  depertds  upon  the  character  and  composi- 
tion of  the  matter  to  be  dealt  with,  upon  the  quantity  to  be  handled,  upon 
the  necessary  transportation  to  the  place  of  disposal,  upon  the  character 
of  organization  in  charge  of  the  work,  and  upon  the  ultimate  disposition 
to  be  made  of  the  material. 

The  best  method  of  disposal  will  vary  according  to  what  can  or  must  be 
done  with  the  material.  When  it  contains  matter  that  may  be  converted 
into  useful  products,  its  disposition  might  properly  differ  from  that  which 
is  necessary  when  it  must  be  destroyed  in  a  manner  to  prevent  a  nuis- 
ance or  injury  to  health.  Such  utilization,  when  practicable,  must  be 
secondary  in  importance  to  a  proper  sanitary  disposition.  If  the  cost  of 
disposal  can  be  reduced  by  converting  a  part  or  the  whole  of  the  material 
into  saleable  products,  then  utilization  may  be  advocated  for  financial 
reasons,  but  only  with  the  provision  that  a  sanitary  danger  or  nuisance  is 
not  created. 

The  best  method  of  disposal  when  the  quantity  of  material  is  small, 
may  also  be  different  from  when  it  is  large;  it  will  also  depend  upon 
whether  it  must  be  transported  to  a  great  distance  or  can  be  disposed  of 
near  the  point  where  it  is  collected. 

The  questions  of  collection  and  disposal  are,  therefore,  somewhat  com- 
plex. From  the  variety  of  conditions  which  may  govern  the  case,  it  will 
be"  seen  that  proper  answers  can  only  be  given  when  the  special  condi- 
tions existing  in  each  city  or  town  are  known.  In  the  opinion  of  your 
committee  no  single  system  of  disposal  can  be  recommended  as  being  the 
best  under  all  conditions. 

This  conclusion  is  further  supported  by  the  fact  that  the  character  of 
city  refuse  as  collected  differs  materially  in  different  countries,  cities,  and 
even  in  different  parts  of  the  same  city.  In  some  communities  all  refuse, 
namely,  kitchen  garbage,  ashes  and  dry  refuse  from  houses,  factories, 
wharves,  etc.,  is  put  into  the  same  receptacles  and  delivered  at  the  same 
point.  In  others,  a  separation  is  maintained  of  some  of  the  materials,  the 
food  waste  being  collected  in  a  different  way  and  at  different  times  from 
the  dry  refuse  and  ashes.  In  cities  or  parts  of  cities,  where  no  sewerage 
system  exists,  the  night  soil  or  human  excrement  is  collected  in  special 
receptacles,  and  is  disposed  of  sometimes  separately,  sometimes  together 
with  other  refuse. 

The  terms  garbage  and  refuse  were  defined  by  the  committee  as  follows  : 
By  gar/jage  is  meant  animal  and  vegetable  waste  matter  subject  to  rapid 
decay,  and  collected  from  kitchens,  markets,  slaughterhouses,  etc.,  but  not 
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including  night  soil  or  street  sweepings.  By  refuse  is  meant  the  miscel- 
laneous material  comprising  the  dry  waste  matter  from  houses,  stores,  fac- 
tories, and  streets,  such  as  ashes,  paper,  straw,  wood,  rubbish,  etc.  These 
definitions  are  most  commonly  used  throughout  the  country.  In  the 
Southern  states,  however,  the  term  "garbage"  is  sometimes  applied  to 
dry  refuse  (Atlanta,  Ga.)  and  to  a  mixture  of  dry  refuse  with  animal  and 
vegetable  waste.  In  New  England  the  word  "  swill  "  is  more  commonly 
used  to  designate  kitchen  waste,  while  in  Pennsylvania  and  one  or  two 
other  states  "slop  "  is  the  name  applied  to  it. 

The  present  final  report,  to  a  certain  extent,  supplements  the  previous 
reports,  but  ,it  contains  all  the  conclusions  which  have  heretofore  been 
stated. 

The  appendix  contains  the  replies  to  circulars  from  over  one  hundred 
and  fifty  American  and  Canadian  cities,  which  constitutes  a  valuable  mass 
of  information  concerning  the  status  of  the  question  in  this  country.  It 
also  contains  descriptions  of  the  most  important  methods  of  disposal  in 
detail,  and  of  receptacles,  carts,  wagons,  etc.,  which  appear  to  have  given 
fair  satisfaction.  It  finally  contains  descriptions  of  the  best  European 
practice  and  the  results  thereof. 

COLLECTION  AND  REMOVAL  TO  PLACE  OF  DISPOSAL. 

The  committee  has  found  that  in  comparatively  few  places  was  there  a 
careful  and  wise  consideration  given  to  the  character  of  utensils,  recep- 
tacles, carts  or  wagons  in  which  the  refuse  and  garbage  is  collected.  In 
most  cases  these  articles  are  left  to  the  judgment  of  house  occupants  or  of 
contractors  who  collect  the  material. 

No  general  recommendations  can  be  given  with  reference  to  the  charac- 
ter of  the  receptacles  and  wagons,  because  they  should  vary  according  to 
local  conditions,  and  with  the  climate  and  method  of  final  disposal. 

In  cold  countries,  for  instance,  metal  receptacles  are  not  advantageous 
in  the  winter  months,  and  wooden  receptacles  are  preferred.  The  reverse 
is  the  case  in  hot  climates. 

In  all  cases,  however,  they  should  be  covered  with  a  lid,  and  where 
cities  give  any  directions  at  all  with  reference  to  these  receptacles,  this 
requirement  is  usually  stated. 

Carts  or  wagons  should  be  made  of  special  design  to  suit  the  special 
conditions.  Whether  the  garbage  and  refuse  are  collected  in  the  same 
carts  and  wagons,  or  whether  there  is  a  separate  collection,  these  carts 
and  wagons  should  be  covered.  They  should  be  covered  with  lids  that 
can  be  easily  opened  and  also  firmly  closed.  They  should  be  constructed 
of  such  a  shape  that  they  can  be  easily  and  completely  emptied  of  all 
their  contents.  Good  designs  for  this  purpose  are  found  in  use  in  some  of 
our  cities  and  are  given  in  the  appendix.  It  may  be  found  economical 
with  certain  cases  of  disposal,  to  have  the  carts  so  constructed  that  the 
boxes  may  be  lifted  off  the  wheels  for  dumping  purposes.    In  some  cases 
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it  may  be  found  preferable  and  less  expensive  to  collect  the  material  in 
large  wagons  drawn  by  two  horses,  while  in  other  cases  carts  with  single 
horses  may  be  preferred.  With  the  variety  of  designs  that  are  in  use,  an 
intelligent  selection  of  the  most  suitable  design  for  given  cases  may  be 
easily  made. 

Where  the  garbage  is  disposed  of  by  dumping  at  sea,  special  scows  and 
boats  have  been  constructed  for  the  purpose.  The  experience  in  Boston 
and  New  York  city  with  such  boats  has  probably  developed  the  most 
suitable  apparatus  of  this  kind.  The  boats  are  so  constructed  that  they 
can  not  only  be  readily  loaded,  but  also  can  discharge  the  material  by  a 
single  operation. 

The  collection  of  night  soil  from  sections  of  the  city  not  having  sewers 
is  usually  accomplished  by  apparatus  known  as  odorless  excavators,  and 
of  these  also  there  are  several  designs  in  the  market  which  have  proved 
satisfactory,  the  important  features  being  an  air-tight  vessel,  means  of 
introducing  the  night  soil  by  pumping  through  a  special  hose,  and  attach- 
ments for  preventing  the  escape  of  noxious  gases. 

Regarding  the  frequency  of  collecting  garbage  and  refuse,  there  seems 
to  be  no  uniformity  of  practice,  even  in  cities  similarly  situated.  In 
some  cases  garbage  proper  is  collected  daily  during  the  summer  months ; 
in  most  cases,  however,  but  two  or  three  times  a  week.  Often  the  collec- 
tion is  more  frequent  in  the  densely  populated  portions  than  in  the 
suburban  districts  of  the  city. 

*  It  is  the  opinion  of  your  committee  that  no  difference  should  be  made 
with  reference  to  the  density  of  population.  Readily  decomposing  mate- 
rial should  be  removed  as  soon  as  possible  after  it  has  been  offered  for 
collection,  as  it  will  become  odorous  and  objectionable  equally  soon  in 
the  suburbs  as  in  the  centre  of  the  city.  Decomposition  is  a  question  of 
time,  not  of  locality.  The  frequency  of  collection  should  therefore  de- 
pend on  the  season.  The  garbage  should,  if  possible,  be  collected  daily 
in  hot  weather,  at  least  three  times  a  week  in  the  spring  and  fall,  and  not 
less  than  twice  a  week  in  cold  weather. 

Ashes  and  dry  refuse  may  be  collected  at  all  times  once  a  week  with- 
out objection,  this  being  the  usual  practice.  Refuse  from  business  estab- 
lishments or  hotels  must,  in  some  cases,  be  removed  more  frequently,  on 
account  of  its  rapid  accumulation. 

If  garbage  is  collected  daily,  no  decomposition  should  take  place. 
Where  it  is  collected  less  often,  in  warm  weather  it  is  recommended  that 
the  receptacles,  carts,  wagons,  etc.,  be  disinfected,  and,  if  practicable, 
washed  every  time  after  they  have  been  used.  When  garbage  and  dry 
refuse  are  removed  together,  the  frequency  of  collection  should  be  the 
same  as  though  it  were  all  garbage. 
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CHARACTER  AND  COMPOSITION. 

Your  committee  has  been  able  to  secure  but  little  information  on  the 
composition  of  garbage  and  refuse  in  the  United  States.  In  English  and 
German  cities,  this  material  has  been  frequently  analyzed.  In  this  coun- 
try, we  have  only  secured  one  satisfactory  statement,  namely,  from  New 
York  city.    The  analyses  are  given  in  the  appendix. 

The  combined  garbage  and  refuse  in  Germany  differs  from  that  in 
England  by  being  poorer  in  combustible  matter.  English  refuse  con- 
tains more  unburnt  coal,  and  also  more  waste  organic  matter.  For  this 
reason,  the  products  of  combustion  weigh  but  one  third  of  the  original 
weight  in  England,  and  about  one  half  of  the  original  weight  in  Germany. 

In  America,  so  far  as  ocular  inspection  goes,  the  ashes  contain  fully  as 
much  unburnt  coal  as  in  England,  and  decidedly  more  than  in  Germany. 
The  quantity  of  kitchen  garbage  and  combustible  refuse  is  greater  per 
inhabitant  in  America  than  in  England,  and  still  greater  than  in  Ger- 
many. While  the  amount  of  organic  matter  in  American  garbage  is 
greater,  it  is  also  true  that  in  most  cities  it  contains  more  moisture.  The 
large  quantity  of  vegetable  and  fruit  refuse  in  our  country  probably 
causes  this  result. 

American  kitchen  garbage  contains  from  2  to  4  per  cent,  of  grease. 
European  garbage  contains  somewhat  less,  i.  e.,  from  i  to  3  per  cent. 
From  kitchen  garbage  about  5  per  cent,  of  the  original  v/eight  is  left  as 
ashes  after  combustion.  When  American  garbage  and  dry  refuse  includ- 
ing ashes  are  mixed  and  burned,  about  one  fourth  of  the  weight  of  the 
original  mass  remains  as  clinkers  and  ashes  ;  in  England,  one  third ;  and 
in  Germany,  one  half.  It  is  therefore  seen  that  three  fourths  of  Ameri- 
can mixed  garbage,  two  thirds  of  the  English,  and  only  one  half  of  the 
German  mixed  garbage  can  be  burned. 

FINAL  DISPOSAL. 

The  various  ways  in  which  garbage  and  refuse  have  been  finally  dis- 
posed of  in  American  cities  were  mentioned  in  previous  reports,  and  a 
few  conclusions  have  already  been  drawn.  In  reviewing  the  subject,  and 
with  the  recent  evidence,  particularly  the  above  mentioned  European  re- 
ports, before  it,  your  committee  can  complete  and  sum  up  its  conclusions 
as  follows  : 

It  has  already  been  said  that  different  conditions  require  different  solu- 
tions. In  view  of  this  fact,  a  distinction  must  first  be  made  as  to  whether 
the  garbage  is  to  be  disposed  of  by  individuals  or  by  the  community  at 
large. 

A.  By  Individuals. 

If  each  householder  must  himself  dispose  of  the  garbage  and  refuse, 
as  in  the  case  of  a  country  house  or  in  a  village,  the  following  is  con- 
cluded : 
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There  appears  to  be  no  way  in  which  this  material  can  be  properly  and 
cheaply  disposed  of  when  the  garbage  is  mixed  with  ashes  and  other 
refuse,  and  it  is  the  opinion  of  your  committee  that  in  such  cases  it 
should  be  kept  separated. 

There  are  several  ways  in  which  the  most  objectionable  part,  namely, 
the  garbage,  can  be  safely  and  properly  removed. 

When  it  is  fresh,  and  when  nothing  of  a  poisonous  nature  is  added, 
then  it  can  be  safely  fed  to  animals.  In  country  houses  this  method  is 
common.  It  is  necessary,  of  course,  that  such  feeding  be  confined  to 
cases  where  proper  intelligence  can  be  exercised.  The  garbage  from 
hotels  is  also  very  commonly  sold  for  feeding,  as  it  is  profitable,  and  with 
proper  care  no  objectionable  results  need  follow. 

Where  this  method  is  not  applicable,  or  where  dangerous  results  are 
feared,  there  are  but  two  other  methods  which  your  committee  can  indorse, 
namely,  cremation  and  burial. 

To  burn  the  garbage  in  the  kitchen  stove,  by  throwing  it  upon  the 
coals,  is  often  practised,  but  it  is  objectionable,  on  account  of  the  offen- 
sive odors  which  arise  therefrom.  Within  a  few  years,  means  have  been 
provided  and  are  in  the  market  for  carbonizing  the  garbage  in  the  flue 
leading  from  the  kitchen  stove.  The  garbage  is  slowly  dried,  then  charred, 
and  finally  can  be  used  as  fuel,  all  without  the  discharge  of  any  odors. 

Where  this  carbonizing  is  not  undertaken,  the  only  other  safe  alterna- 
tive is  a  burial  of  the  fresh  garbage. 

The  remaining  refuse  of  a  country  house  consists  of  ashes,  dry  rubbish, 
and  perhaps  also  of  night  soil.  In  this  case,  the  latter  is  often  converted, 
on  the  premises,  into  compost  or  manure,  and  used  upon  the  surrounding 
grounds.  There  can  be  no  objection  to  such  a  method  of  disposal,  if,  in 
case  of  certain  sickness,  the  night  soil  has  been  thoroughly  disinfected. 

The  disposal  of  ashes  and  rubbish  will  furnish  no  difficulties  in  the 
present  case,  as  they  can  be  dumped  at  an  unobjectionable  point  on  the 
premises  or  elsewhere. 

B.  By  Communities. 

The  problem  becomes  a  very  different  one  when  garbage  and  refuse 
must  be  collected  from  many  buildings,  as  in  cities,  and  a  common  dis- 
posal provided.  The  quantities  to  be  dealt  with  become  large,  and  the 
control  over  the  character  of  the  material  is  lost.  Other  methods  of  dis- 
posal must  therefore  be  resorted  to,  if  sanitary,  as  well  as  economical, 
results  are  to  be  obtained. 

In  this  case,  it  becomes  practicable  either  to  combine  all  the  various 
rejected  materials,  or  to  keep  them  separated.  A  choice  between  the 
two  methods  will  depend  upon  the  local  conditions  and  customs.  In 
many  cities,  in  nearly  every  European  city,  the  garbage  and  dry  refuse, 
including  ashes,  are  all  mixed,  removed,  and  disposed  of  together.  In 
American  cities,  they  are  combined  in  some  cases,  and  in  others  a  sepa- 
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ration  of  some  of  the  materials  is  made.  Your  committee  is  not  able  to 
state  that  either  one  or  the  other  method  is  to  be  preferred  in  all  cases. 
There  may  be  instances  where  a  separation  is  better,  and  there  may  be 
others  where  the  combined  removal  offers  less  difficulties  and  is  less  ex- 
pensive. 

a.  Separate  Removal. 

The  fact  that  domestic  garbage  contains  a  fair  percentage  of  grease, 
and  that  the  remaining  material  may  be  converted  into  a  fertilizer,  has 
caused  the  development  of  processes  in  this  country  for  converting  garbage 
into  these  two  materials,  to  be  sold  at  a  profit.  Such  a  method  of  dis- 
posal is  applicable  only  in  large  cities.  The  works  which  must  be  erected 
for  this  treatment  of  garbage  can  only  be  profitable  if  large  quantities  are 
handled.  Such  works  have  been  erected  in  a  number  of  cities  in  the 
United  States.  Companies  were  formed,  and  the  work  was  undertaken 
with  the  expectation  of  conducting  a  very  profitable  business.  Expe- 
rience has  demonstrated,  however,  that  in  many  instances  there  was  no 
profit,  and  in  others  that  it  was  small.  It  has  heretofore  been  found  im- 
practicable to  conduct  the  works  so  that  a  nuisance  would  be  wholly  pre- 
vented, and  it  was  therefore  found  best  to  locate  them  at  points  where  an 
occasional  nuisance  would  not  be  objectionable.  After  several  years' 
operation,  a  number  of  these  works  have  been  abandoned,  because,  under 
the  necessary  sanitary  restrictions,  they  were  not  found  to  be  remunerative. 

From  a  sanitary  point  of  view,  or  as  regards  the  creation  of  a  nuisance, 
this  process  of  disposing  of  garbage  should  be  viewed  with  some  suspi- 
cion. It  should  only  be  allowed,  and,  in  the  opinion  of  your  committee, 
is  only  justifiable,  when  the  works  are  so  located  that  a  nuisance  cannot 
possibly  be  created,  and  when  it  is  also  found  to  be  cheaper  to  the  com- 
munity than  cremation. 

Experience  has  shown  that  in  many  cases  this  reduction  process  does 
not  dispose  of  all  the  offensive  material,  and  that  it  must  be  operated  in 
conjunction  with  the  cremation  process,  because  some  of  the  material 
collected  with  the  garbage  will  neither  yield  grease  nor  make  a  good  fer- 
tilizer, and  is  best  disposed  of  by  burning. 

The  latest  and  largest  works  for  disposing  of  garbage  by  the  reduction 
process  have  been  built  on  Barren  island,  where  the  garbage  of  New  York 
and  Brooklyn  is  being  treated.  Contracts  for  this  treatment  were  made 
within  the  last  year  or  two,  and  it  appears  at  the  present  time  that  the 
history  of  these  works  may  possibly  not  differ  much  from  the  history  of 
others.  In  this  case,  however,  the  distance  from  inhabited  sections,  and 
the  great  quantities  of  material  to  be  handled,  offer  more  favorable  con- 
ditions for  success  than  in  most  other  cities.  As  the  selling  price  of  both 
the  grease  and  the  fertilizing  residue  has  been  steadily  declining,  it  may 
probably  be  safely  inferred  that  the  profit  of  the  reduction  business  does 
no  longer  meet  the  early  expectations. 
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When  the  garbage  is  collected  separately  from  the  other  refuse,  then 
there  remains  another  method  for  its  disposal,  which  receives  the  com- 
mendation of  your  committee,  namely,  cremation. 

When  garbage  is  separately  collected,  it  contains  from  50  to  80  per 
cent,  of  moisture.  This  fact  has  made  its  burning  somewhat  difficult. 
There  is  insufficient  combustible  material  in  the  same  to  evaporate  the 
large  quantity  of  moisture  contained  in  fresh  garbage  while  burning  up 
itself.  For  this  reason,  it  has  been  necessary  to  add  coal  to  supply  the 
requisite  amount  of  heat  in  most  of  the  American  furnaces.  They  are 
nearly  all  so  constructed  that  the  wet  material  is  thrown  directly  upon 
the  grate-bars.  In  the  English  furnaces,  the  garbage  and  refuse  are  first 
thrown  into  an  ante-chamber,  where  the  material  is  dried  before  it  reaches 
the  grate-bars.  Your  committee  is  not  aware  of  the  existence  of  a  fur- 
nace constructed  after  the  English  pattern  where  garbage  alone,  without 
the  addition  of.  rubbish,  ashes,  and  cinders,  has  been  consumed.  It  is, 
therefore,  not  in  a  position  to  state  the  actual  results  that  would  be  found 
if  garbage  alone  were  burned  in  an  English  furnace.  It  seems,  however, 
in  view  of  the  evidence  before  the  committee,  that  it  might  possibly  be 
found  economical  to  subject  garbage  to  a  drying  process  before  it  is 
thrown  upon  the  grate-bars.  With  moderately  wet  garbage  and  suitably 
arranged  apparatus,  it  seems  possible  that  the  combustion  might  be 
effected  with  less  coal  than  is  now  generally  used.  No  intelligent  experi- 
ments in  this  direction  have,  however,  come  to  the  attention  of  your  com- 
mittee, and  no  definite  statement  as  to  the  economy  of  such  a  process 
can  be  given. 

Besides  the  reduction  of  the  kitchen  garbage  to  grease  and  fertilizer, 
or  its  cremation,  your  committee  is  not  able  to  designate  any  process  by 
which  the  garbage  of  communities  can  be  finally  disposed  of,  either  eco- 
nomically or  in  a  sanitary  manner. 

If  the  garbage  is  disposed  of  separately,  there  results  the  necessity  also 
of  a  separate  disposal  of  the  remaining  material,  consisting  of  ashes,  cin- 
ders, rubbish,  and  dry  combustible  matter.  Ashes  and  incombustible 
refuse  can  be  safely  wasted  or  dumped  for  filling  in  low  ground.  Dry, 
combustible  matter,  of  which  large  cities  usually  furnish  a  considerable 
amount,  is  best  disposed  of  by  being  burned  in  a  crematory. 

Your  committee  feels  compelled  to  state,  with  reference  to  the  disposal 
of  these  materials,  that  a  separation  does  not  seem  to  be  economical  or 
advisable,  unless  the  conversion  of  garbage  into  saleable  products  is  an 
assured  profitable  business.  It  has  not  so  been  found  in  the  larger  cities 
of  Europe,  and  separation  is  not  there  practised. 

b.  Combined  Removal. 

When  no  separation  is  made  of  the  various  waste  materials  and  all  are 
collected  together,  there  is,  in  the  opinion  of  your  committee,  but  one 
way  in  which  the  final  disposal  should  be  accomplished,  namely,  by  ere- 
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mation.  This  is  the  system  successfully  adopted  under  these  circum- 
stances in  many  cities  of  Europe,  and  is  growing  in  favor  every  year.  In 
England,  the  burning  of  city  garbage  and  refuse  has  been  practised  in 
some  cities  for  half  a  century.  Considerable  experience  has  therefore 
been  gained  regarding  the  most  suitable  construction  of  the  furnaces  and 
the  manipulation  of  the  material. 

Within  the  last  two  years,  extensive  experiments  have  been  made  in 
the  cities  of  Hamburg  and  Berlin  on  the  subject  of  garbage  and  refuse 
cremation,  as  already  stated.  The  results  there  obtained  with  garbage 
that  contains  less  combustible  matter  than  the  English,  and  still  less  than 
the  American  garbage  and  refuse,  indicates,  without  any  doubt,  that  a 
destruction  of  this  material  by  fire  can  be  an  economical  process,  besides 
offering  a  thoroughly  sanitary  solution  to  the  garbage  question. 

The  European  furnaces  have  not  yet  been  introduced  in  America. 
Within  a  few  years,  however,  a  furnace  resembling  the  English  pattern, 
but  apparently  less  efficient,  has  been  erected  in  Montreal.  The  expe- 
rience gained  with  it  has  been  fairly  satisfactory.  The  garbage  and  ashes 
are  mixed,  and  they  burn  without  the  addition  of  fuel.  It  is  found  neces- 
sary, however,  as  was  also  found  necessary  in  some  cities  of  Europe,  to 
sift  the  material,  and  thus  to  free  it  from  the  fine  ashes  which  choke  the 
fires. 

Garbage  in  America  contains  more  moisture  than  that  in  Europe,  and 
this  fact  has  made  it  appear  as  though  cremating  would  not  be  as  suc- 
cessful in  this  country;  but  your  committee  has  reason  to  believe  that 
the  additional  quantity  of  combustible  material  usually  contained  in  the 
average  American  garbage  more  than  compensates  for  this  additional 
moisture  when  the  dry  refuse  and  garbage  are  mixed.  Without  having  a 
proper  analysis  at  our  disposal,  we  may  say  that  to  the  eye  there  is  no 
apparent  difference  in  this  respect  between  the  mixed  garbage  and  refuse 
of  Europe  and  that  of  America. 

In  view  of  the  results  obtained  during  many  years  in  England  and 
lately  obtained  also  in  Germany,  as  fully  given  in  the  appendix  to  this 
report,  there  appears  to  be  no  reason  why  the  same  method  of  disposal, 
under  the  above-mentioned  limitations  and  conditions,  should  not  be 
applicable  in  this  country  by  using  properly-constructed  furnaces  and 
having  efficient  workmen  for  their  operation,  thereby  effecting  a  destruc- 
tion of  the  material  in  a  more  sanitary  way,  and  probably,  also,  more 
economically  than  by  other  methods  that  have  been  tried. 

Your  committee  finds  that  the  recent  reports  from  Hamburg,  Zurich, 
and  particularly  the  one  from  Berlin,  have  given  material  for  a  better 
understanding  and  judgment  regarding  the  cremation  of  garbage  than  has 
been  possible  since  the  early  English  reports  on  the  subject.  A  final 
report  on  similar  experiments  with  similar  results,  recently  gained  in 
Paris,  is  also  about  to  be  issued. 

The  results  of  experience,  now  before  your  committee,  indicate  that 


DISCUSSION. 


the  English  pattern  of  cell  furnaces,  with  sloping  ante-chambers  for  a 
preliminary  drying  and  heating  of  the  garbage,  give  more  economical 
results  than  the  large  and  level  American  furnaces. 

It  also  plainly  indicates  that  a  skilful  construction  of  the  entire  plant, 
and  a  skilful  operation,  requiring  special  training  of  the  firemen,  are  prime 
requisites  to  obtaining  successful  results. 

Respectfully  presented, 

Rudolph  Hering,  C.  E.,  New  York,  Chairman. 

Dr.  Benjamin  Lee,  Philadelphia,  Pa. 

Dr.  VV.  C.  R.  Colquhoun,  Wilmington,  Del. 

Dr.  J.  A.  Beaudry,  Montreal. 

Roberto  Gayol,  C.  E.,  Mexico. 

DISCUSSION  OF  THE  REPORT  OF  THE  COMMITTEE  ON 
DISPOSAL  OF  GARBAGE  AND  REFUSE. 

Mrs.  John  H.  Scribner,  Philadelphia. — I  would  call  the  attention  of 
the  Association  to  the  method  of  disposal  of  garbage  and  refuse  in  vogue 
in  this  city.  I  have  listened  with  a  great  deal  of  interest  to  Mr.  Hering's 
valuable  report,  but  I  do  not  think  he  laid  sufficient  stress  upon  the  sys- 
tem we  have  in  use  here.  The  Woman's  Health  Protective  Association 
is  very  much  interested  in  this  subject.  Our  committee  visited  all  of 
these  reduction  plants  for  the  disposal  of  garbage  by  cremation,  etc.,  and 
we  feel  very  much  interested  in  the  results.  I  feel  that  more  emphasis 
should  be  laid  upon  the  reduction  system,  for  the  reason  that  it  is  a  great 
improvement  over  the  old  system.  When  I  was  elected  president  of  the 
Woman's  Health  Protective  Association,  five  years  ago,  we  received  two 
or  three  hundred  complaints  from  the  residents  of  the  city  in  regard  to 
the  non-collection  of  garbage.  Our  incinerating  plants  were  overwhelmed 
with  garbage,  and  the  men  did  not  collect  the  garbage  as  they  should 
have  done.  Since  the  reduction  system  has  been  in  use,  the  grease  is  taken 
from  the  garbage,  and  also  fertilizing  material,  which  is  sold.  I  believe 
New  York  has  just  adopted  the  same  system.  We  are  delighted  with 
this  process  of  reduction,  as  well  as  with  the  fact  that  it  makes  saleable 
material.  The  reduction  system  is  perfectly  odorless,  and  we  feel  that  it 
ought  to  be  seriously  considered  by  any  city  that  is  contemplating  the 
disposal  of  its  garbage  on  a  large  scale.  The  garbage  question,  which  is 
such  an  important  one  to  the  boards  of  health  and  cities  of  this  country, 
should  be  carefully  studied.  After  personally  visiting  all  of  these  plants, 
we  can  recommend  a  system  which  brings  money  to  the  contractor.  It 
is  a  system  which  works  well  in  Philadelphia  and  New  York.  Boston  is 
considering  it.  Other  cities  and  towns  are  considering  the  introduction 
of  these  reduction  plants.  The  disposal  of  garbage  and  refuse  should  be 
in  the  hands  of  municipalities,  and  not  contractors,  because  the  former 
can  make  money  out  of  it. 
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Dr.  Peter  H.  Bryce,  of  Toronto. — I  would  ask,  in  connection  with 
the  valuable  report  of  Mr.  Hering,  whether  any  calculation  of  cost  has 
been  made  of  the  European  plants,  and  whether  use  has  been  made  of 
the  heat  process  in  the  production  of  electricity  and  utilization  of  the  rub- 
bish ;  because,  as  a  matter  of  fact,  it  is  immaterial  whether  we  extract 
grease  in  one  way  and  make  money  out  of  it,  or  whether  we  burn  grease 
or  rubbish  and  turn  it  into  heat. 

Mr.  Crosby  Gray,  of  Pittsburg,  Pa. — I  desire  to  add  a  word  or  two  in 
connection  with  this  subject.  Within  the  last  few  years  the  city  of  Pitts- 
burg has  disposed  of  a  portion  of  its  garbage  in  this  way.  The  balance 
was  disposed  of  in  other  and  much  more  objectionable  ways.  About  two 
years  ago  the  city  entered  into  a  contract  with  certain  parties  for  the  col- 
lection, removal,  and  disposal  of  garbage  and  dead  animals.  The  method 
of  disposal  of  the  garbage  is  by  the  reduction  process.  During  the  first 
year  the  reduction  process  was  used,  I  might  say  that  numerous  com- 
plaints were  made  by  persons  residing  in  the  immediate  locality  of  the 
plant,  and  in  fact  extending  for  some  distance  beyond  the  plant.  During 
the  past  six  or  nine  months,  however,  improvements  have  been  made  in 
the  plant,  and  as  a  result  the  offensive  odors  arising  from  the  method  of 
reduction  and  from  the  products  have  been  reduced  to  a  minimum,  and 
I  fancy  within  a  short  time  all  offensive  odors  arising  from  it  will  be 
entirely  removed.  Pittsburg  believes  that  she  has  an  ideal  reduction 
plant. 

Dr.  Gregory  Doyle,  of  Syracuse,  N.  Y. — I  have  visited  several  cities 
and  inspected  several  reduction  plants.  I  wish  it  to  be  understood,  be- 
fore I  commence  to  speak,  that  I  do  not  intend  to  advertise  any  one 
plant  or  condemn  it.  I  have  visited  and  inspected  the  Arnold  system  in 
Philadelphia,  the  system  in  use  in  Bridgeport,  Conn.,  the  Flynn  system  in 
Pittsburg,  and  another  plant  in  Buffalo,  which  I  believe  is  called  the 
Merz  system.  My  conclusions,  after  visiting  the  different  plants,  so  far 
as  sanitary  observations  'were  concerned,  were  that  the  plant  in  Bridge- 
port is  a  very  ingenious  one,  and  apparently  seems  to  be  nearer  scientific 
perfection  than  any  plant  I  have  seen.  The  great  objection  to  it  is  its 
expense.  The  next,  and  most  practical  plant  that  I  saw,  was  the  Pitts- 
burg plant,  which  was  very  thorough,  doing  its  work  well.  The  Arnold 
system  in  Philadelphia  seems  to  be  very  practical.  Most  of  these  plants 
emit  bad  odors  which  are  penetrating  to  the  clothing.  I  know  my  cloth- 
ing was  very  objectionable  when  I  visited  the  plant  in  Syracuse,  and  my 
wife  desired  me  to  change  my  clothes.  These  points  may  not  please 
everybody,  but  we  are  here  for  business  and  to  get  information.  These 
are  my  ideas  upon  the  different  reduction  plants. 

Dr.  Gardner  T.  Swarts,  of  Providence,  R.  I. — As  stated  by  the  Com- 
mittee, there  are  conditions  of  apparent  difference  noted  by  those  who 
have  observed  these  plants  in  operation.  I  saw  the  one  in  Bridgeport.  As 
Mr.  Hering  states,  although  it  is  possible  in  many  instances  by  different 
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procedures  to  dispose  of  garbage,  yet  it  has  not  been  shown  to  our  satis- 
faction that  any  one  of  these  processes  is  ideal.  The  figures  given  have 
not  been  presented  by  other  than  the  promoters  of  construction.  If  we 
depend  upon  the  experience  and  figures  of  these  men  we  should  have 
different  kinds  of  plants  on  our  hands.  Until  this  work  is  undertaken  by 
those  who  are  disinterested  in  the  matter,  who  have  nothing  to  sell,  we 
had  better  wait  until  a  more  thorough  investigation  is  made  before  indulg- 
ing in  expensive  luxuries,  as  many  cities  are  inclined  to  do  at  the  present 
time. 

Dr.  Ernest  Wende,  of  Buffalo,  N.  Y. — We  have  had  the  reduction  sys- 
tem in  Buffalo  for  more  than  five  years.  I  cannot  say  definitely,  but  I  think 
Buffalo  was  one  of  the  first  cities  to  adopt  this  method.  The  method  has 
been  gradually  improved  from  time  to  time,  and  the  system  gives  satis- 
faction. The  plant  is  located  outside  of  the  city,  and  therefore  the  state 
has  jurisdiction  over  it,  and  has  appointed  an  inspector.  We  compel  the 
contractor  to  put  in  the  most  recent  appliances  and  to  bring  the  process 
as  near  perfection  as  possible.  Recently  my  attention  was  called  to  a 
patented  process  (and  most  all  of  these  processes  are  patented)  by  a  man 
named  Harris  in  Toronto,  whereby  the  garbage  is  utilized  for  the  manu- 
facture of  gas.  I  witnessed  the  process,  and  it  seems  possible.  It  is  a 
chemical  which  is  added  to  the  garbage,  and  then  the  whole  converted 
into  gas.  The  patentee  claims  that  out  of  one  ton  of  garbage  he  can  pro- 
cure some  fourteen  thousand  cubic  feet  of  illuminating  gas.  This  is 
about  five  thousand  more  cubic  feet  of  gas  than  we  get  out  of  coal.  The 
gas  is  of  superior  quality,  better  than  the  illuminating  gas  of  the  city  of 
Buffalo,  and  it  has  also  heating  properties  that  are  greater.  We  are 
experimenting  with  this  chemical,  and  believe  there  is  something  in  it, 
although  our  results  thus  far  do  not  conform  with  those  of  the  patentee, 
and  later  on  we  will  report  to  the  public  in  some  medical  journal  on  this 
process. 

Mr.  Hering  (closing  the  discussion). — I  do  not  wish  to  have  the  im- 
pression go  out  that  our  Committee  condemns  the  reduction  process.  I 
think  we  have  stated,  that  wherever  the  process  can  be  conducted  so  as 
not  to  create  a  nuisance,  and  it  is  less  expensive  to  the  city,  there  is  no 
objection  to  it  whatever,  and  in  such  cases  it  should  be  recommended. 

In  answer  to  Dr,  Bryce,  in  giving  the  European  prices,  Hamburg  and 
Berlin,  and  our  report  contains  also  the  prices  of  English  cities  that  have 
been  already  reported,  I  will  say  in  every  case  Europeans  add  the  interest 
and  sinking  fund  for  the  purpose  of  considering  the  outlay  of  capital  that 
is  necessary  to  construct  the  works.  For  that  reason,  some  four  to  eight 
per  cent,  is  added  in  the  construction  of  the  works  to  the  annual  expenses, 
which  is  included  in  the  items  I  gave. 

Dr.  Bryce. — Do  they  utilize  the  heat.'' 

Mr.  Hering. — They  utilize  the  heat  in  every  case.  They  not  only 
do  this,  but  they  create  steam  by  the  heat,  and  that  steam  unloads  all 
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garbage  wagons,  hundreds  a  day,  lifts  them  up,  takes  them  over  to  the 
furnace,  dumps  them,  takes  them  back  again,  takes  the  boxes  off  the  cars, 
and  lights  up  the  entire  institution  during  the  night,  and  there  is  one  hun- 
dred horse-power  to  spare  which  is  now  wasted,  and  it  is  calculated  some 
use  will  be  found  for  it.  The  same  is  true  of  other  cities.  The  garbage 
is  not  only  handled  by  steam,  but  electricity  is  made  to  light  the  works, 
etc.  The  income  from  selling  electricity  was  material.  In  Hamburg 
they  sell  the  ashes  and  clinkers,  and  last  year  it  is  said  that  they  could 
not  supply  the  demand. 

Regarding  what  has  been  said  of  the  furnace  of  Philadelphia,  it  does 
not  cremate  garbage  properly.  That  has  been  the  usual  experience  in 
America.  I  have  seen  a  great  many  of  the  furnaces  here,  and  the  gar- 
bage is  not  burnt,  because  in  our  opinion  the  construction  of  the  furnace 
is  not  correct.  They  do  not  get  heat  that  is  contained  in  the  garbage 
applied  to  its  burning.  It  is  a  question  of  mechanical  engineering,  and 
it  has  not  been  properly  considered  in  our  country.  In  Europe  the 
results  with  material  that  is  quite  similar  are  very  different. 

I  also  wish  to  say  that  when  we  speak  of  utilizing  garbage  by  reduction, 
we  dispose  of  only  a  part  of  the  refuse  of  a  city  by  that  method.  If  we 
obtain  the  price  of  this  method  and  find  out  what  the  city  pays  for 
destroying  garbage,  we  must  also  add  the  expense  of  removing  the  other 
rubbish,  and  compare  the  sum  of  these  two  figures  with  the  expense.  In 
Europe  they  have  a  system  whereby  a  single  process  destroys  everything. 
In  that  way  I  have  seen  some  misconceptions  arise  as  to  the  real  value 
of  this  process  of  reduction  ;  but  I  am  sure  no  member  of  the  committee 
has  any  intention  of  condemning  the  process  of  reduction  when  it  can  be 
conducted  on  a  practical  basis  without  creating  a  nuisance. 
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[From  the  Minnesota  State  Board  of  Health,  Bacteriological  Laboratory.] 

By  F.  F.  WESBROOK,  M.  D., 

Director  (and  Professor  of  Pathology  and  Bacteriology,  University  of 

Minnesota) 

AND 

LOUIS  B.  WILSON,  M.  D., 

Senior  Assistant  Bacteriologist. 

Investigation  was  begun  in  the  cases  of  suspected  rabies  here  pre- 
sented in  order  to  afford  diagnoses  as  a  basis  for  protective  measures. 
Several  of  the  earlier  cases  were  from  the  city  of  St.  Paul,  where,  in  the 
municipal  laboratory,  Drs.  Rothrock  (bacteriologist)  and  Price  (veterina- 
rian) had  already  begun  investigation.  At  their  request  the  work  for  St. 
Paul  was  taken  up  by  this  laboratory. 

Pressure  of  other  work,  the  rapid  influx  of  material  from  several 
sources,  as  well  as  difficulty  in  securing  and  providing  for  the  large 
number  of  animals  necessary  to  follow  each  case  through  a  long  series  of 
inoculations,  prevented  more  prolonged  observations.  The  high  percent- 
age of  positive  results  obtained  was  in  the  nature  of  a  surprise,  in  con- 
sideration of  the  supposedly  rare  occurrence  of  the  disease  in  America, 
and  particularly  in  Minnesota.  This  consideration  has  led  to  the  presen- 
tation of  the  cases  herein  reported. 

To  September  14,  1897,  material  had  been  received  from  twenty 
sources,  and  routine  examinations  by  inoculations  of  an  emulsion  of  the 
brain  or  spinal  cord  in  sterile  0.67  per  cent,  salt  solution  subdurally  into 
rabbits  were  carried  out.  The  freedom  of  the  emulsion  used  for  inocula- 
tion from  micro-organisms  was  determined  by  cultures  in  the  various 
media.  The  possibility  of  a  microbic  cause  for  the  symptoms  and  death 
in  the  inoculated  animals  was  eliminated  by  similar  cultures,  taken  from 
the  site  of  inoculation,  blood  and  tissues.  In  all  the  earlier  experiments, 
the  daily  temperature  (morning  and  evening)  of  the  rabbits,  from  some 
time  before  inoculation  until  the  time  of  death,  was  recorded.  This  was 
continued  as  far  as  practicable  throughout. 

Asepsis  during  operation  was  secured  by  shaving  the  skin,  thorough 
washing,  and  the  use  of  carbolic  acid  (i  in  20).    The  instruments  were 

'  Presented  to  the  American  Public  Health  Association,  Philadelphia,  October  29,  1897. 
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boiled.  An  antrum  drill  was  used  for  trephining,  by  means  of  which  a 
circular  piece  of  bone  (0.4  c.  m.  in  diameter)  was  removed,  about  midway 
between  the  root  of  the  ear  and  the  orbit,  a  little  to  one  side  of  the 
median  line.  The  emulsion  was  made  as  thick  as  could  be  drawn  into 
a  coarse  hypodermic  needle,  and  was  by  means  of  a  sterile-boiled  syringe 
injected  beneath  the  dura.  The  amount  employed  was  between  0.05  and 
i.o  c.  c.  The  circle  of  bone  removed  in  trephining  was  not  replaced,  but 
one  or  two  silk  stitches  were  taken  in  the  skin  cut,  which  was  about  1.5 
to  2  cm.  long. 

Nothing  was  done  toward  securing  apposition  of  the  periosteum,  which 
had  been  cut,  often  by  a  crucial  incision,  and  elevated  by  the  back  of  a 
scalpel.  No  antiseptic  was  used  from  the  time  the  skin  was  sterilized 
until  it  was  stitched,  when  carbolic  acid — 5  per  cent,  solution — followed 
by  absolute  alcohol  was  employed,  and  the  wound  covered  by  sterile 
cotton  and  collodion. 

The  animals  were  marked  to  prevent  any  mistake  in  identification,  and 
were  then  allowed  to  run  in  a  large  room,  well  lighted  and  ventilated, 
where  twice  a  day  they  were  inspected. 

The  symptoms  were  not  recorded  in  certain  cases  from  the  fact  that 
they  were  not  noted,  the  animals  being  found  dead  or  at  the  point  of 
death.  The  date  of  death  was  given  either  at  the  time  the  animals  were 
seen  to  die,  or,  where  they  died  during  the  night,  the  time  next  morning 
at  which  they  were  discovered  was  noted,  no  effort  having  been  made  to 
guess  at  the  exact  hour  of  death. 

SYMPTOMS. 

In  this  communication,  wherever  the  term  "usual  or  characteristic 
symptoms  "  is  employed,  some  or  all  of  the  following  conditions  were 
noted,  in  the  order  given  : 

After  a  lapse  of  from  seven  to  one  hundred  and  seven  days,  though 
usually  in  about  three  weeks, — 

1.  There  was  a  rise  of  temperature  (rectal)  of  1°  to  3°  C,  followed  by 
a  fall,  beginning  after  a  few  hours,  and  continuing  to  decrease  until 
death  ;  in  some  instances  falling  as  low  as  30°  C. 

2.  Respiration  was  slightly  increased  in  frequency  at  first,  gradually 
becoming  slower  and  more  labored,  until  finally  spasmodic. 

3.  Food  and  drink  were  refused  from  the  onset  of  the  first  symptoms. 

4.  The  animals,  at  first  dull  and  listless,  were  not  inclined  to  move 
unless  roused,  and  frequently  not  then.  In  some  there  occurred  a  period 
of  intense  excitement  upon  irritation  preceding  the  paralytic  stage,  which 
occurred  in  all  animals  in  which  symptoms  and  death  were  observed. 

5.  The  paralytic  stage  was  ushered  in  by  posterior  incoordination, 
which  was  marked  only  when  the  animal  attempted  to  move  about,  the 
hopping  movement  being  exaggerated  in  one  or  both  of  the  hind  legs. 
Later  there  was  a  gradual  loss  of  power  in  these  extremities,  and  the  ani- 
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mal  either  crouched  with  the  hind  legs  extended  far  forward,  or  later  still 
sprawled  on  the  belly  or  side,  with  the  hind  legs  extended  backwards. 

As  the  higher  segments  became  involved,  the  deep  muscles  of  the  back 
were  occasionally  noticed  to  twitch  spasmodically.  The  front  legs  gradu- 
ally became  affected  in  the  same  manner. 

6.  The  head  was  usually  drawn  backward. 

In  a  few  instances,  the  symptoms  resembled  somewhat  those  usually 
described  in  "furious"  rabies,  when  the  irritability  generally  to  be  noted 
at  some  time  during  the  course  of  the  disease,  seemed  intensified  and 
prolonged,  almost  to  the  time  of  death.  In  these  cases  there  was  a  copi- 
ous discharge  of  saliva  and  spasmodic  snapping  of  the  jaws,  leading  at 
times  to  a  laceration  of  the  lips  or  tongue. 

During  the  temperature  observations,  it  was  ascertained  that  the  sphinc- 
ter ani  gradually  became  relaxed  as  the  symptoms  progressed,  so  that 
the  thermometer  could  be  placed  in  position  without  any  resistance. 

POST-MORTEM  FINDINGS. 

On  opening  the  skull,  the  damage  done  by  the  trephine  had  been  com- 
pletely repaired.  Nothing  abnormal  was  discernible,  except  perhaps  an 
occasional  slight  injection  of  the  vessels  of  the  membranes.  In  two  or 
three  instances,  a  slight  circular  exudation  or  about  0.6-0.8  c.  m.  was  seen 
on  the  hemisphere,  upon  which  inoculation  had  been  made  ;  but  this  gave 
no  growth  in  cultures  in  various  media,  and  animals  inoculated  from  such 
brains  died  in  the  usual  time,  and  after  the  usual  symptoms  and  without 
showing  the  same  exudation.  This  may  have  been  simply  the  solid 
flocculi  injected,  which  had  collected  at  this  point  of  least  pressure. 

The  viscera  were  always  normal  with  the  following  exceptions  :  The 
mouth,  trachea,  and  bronchi  contained  mucus,  and  were  nearly  always 
congested,  with  occasional  sub-mucous  hemorrhages  in  the  trachea. 

The  stomach  was  usually  empty.  Occasionally  it  contained  sawdust 
or  other  extraneous  materials  to  which  the  animal  had  access. 

The  bladder  in  nearly  every  case  was  enormously  distended. 

The  intense  rigor  mortis  and  general  reddening  of  the  liver,  mentioned 
by  Moore  and  Fish,^  was  not  sufficiently  marked,  as  a  rule,  to  attract 
attention. 

As  before  mentioned,  it  was  found  that  all  ordinary  media,  inoculated 
from  the  nervous  system,  blood  and  tissues,  remained  sterile. 

A  table  showing  the  details  of  experiments,  as  carried  through  two  sets 
of  animals,  is  appended.  In  the  following  synopsis  of  each  case,  details 
not  therein  shown  are  given  and  the  results  of  further  inoculations  sum- 
marized : 

Case  I. — Portions  of  two  cords  from  rabbits,  which  succumbed  twenty 
days  after  inoculation  by  Drs.  Rothrock  and  Price,  of  the  St.  Paul  Health 

1  A  Report  on  Rabies  in  Washington,  D.  C,  Twclftli  and  Tliii  tconth  Annual  Report,  liureau  of 
Animal  Industry,  1895-1896,  page  271. 
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Department,  were  used  for  the  inoculation  of  rabbits  i,  2,  3,  and  4.  The 
source  of  the  original  material  was  from  a  child,  which  had  died  of  rabies, 
so  diagnosed  by  Dr.  Sweeney  of  St.  Paul. 

The  experiments  were  negative  in  result  in  the  sixty  days  during  which 
the  animals  were  kept  under  observation.  For  the  first  thirty  days,  tem- 
peratures were  taken  twice  daily,  and  showed  no  marked  departure  from 
the  normal  during  this  time.  At  the  end  of  sixty  days,  as  they  remained 
well  and  had  increased  in  weight,  they  were  used  along  with  fresh  animals 
in  the  experiments  upon  materials  from  cases  Nos.  2  and  3,  and  were 
renumbered  as  noted  in  the  table.  They  succumbed  to  the  reinoculations, 
without  showing  greater  resistance  than  the  other  animals  used  at  the 
same  time. 

The  positive  results  obtained  in  the  first  series  of  inoculations  in  the 
St.  Paul  laboratory  and  the  physician's  diagnosis  in  the  patient  conflicted 
with  these  findings.  It  is  only  fair  to  state  that  the  portions  of  the  cord 
used  for  the  inoculation  of  these  rabbits  (1-4)  were  not  used  immediately, 
but  were  kept  in  the  ice-chest  for  forty  hours  after  the  death  of  the  St. 
Paul  rabbits.  Furthermore,  later  experiments  served  to  show  that  sixty 
days  is  not  the  longest  possible  period  of  incubation. 

Case  II. — The  cord  of  a  rabbit,  inoculated  on  November  24,  1896,  in 
the  St.  Paul  city  laboratory,  was  received  and  used  for  inoculation  into 
rabbits  6,  7,  8,  and  9.  The  original  source  of  the  material  is  shown  by 
the  following  letter  : 

St.  Paul,  Minn.,  Jan.  16,  1897. 

Unfortunately  I  can  give  you  no  history  of  the  brown  setter  that  you  got  positive 
results  from.  He  was  not  known  to  have  been  bitten,  nor  did  he  bite  any  one.  The 
owner  had  some  one  prescribe  for  him  and  was  administering  pills.  When  I  saw  the 
dog  he  was  dying,  and  his  lower  jaw  was  in  a  state  of  clonic  spasms,  if  I  may  use  the 
term  to  describe  a  clamping  of  the  jaws,  but  not  effecting  a  closure  of  them,  the  lower 
One  being  paralyzed.  I  at  once  removed  him  to  the  city  laboratory,  where  he  died 
almost  immediately.  On  autopsy  meningitis  was  evident,  but  no  characteristic  sign  of 
rabies  was  discovered. 

If  I  can  obtain  any  history  from  the  owner  beyond  the  above,  I  will  at  once  let  you 
know.  I  should  state  that  there  was  paralysis  of  the  extremities,  and  a  constant  con- 
traction, or  rather  quivering,  of  the  muscles  of  the  body,  reminding  me  of  some  cases  of 
strychnia  poisoning  I  occasionally  see  in  dogs,  yet  not  so  tonic  in  character. 

Yours  truly, 

RicH.\RD  Price. 

P.  S.  The  dog  was  perfectly  gentle  to  handle. 

Rabbits  Nos.  8  and  9  were  the  same  as  Nos.  4  and  i  respectively  used 
in  Case  I.  This  first  series  of  animals,  6,  7,  8,  and  9,  succumbed  with 
characteristic  symptoms  in  twenty-one,  sixteen,  twenty,  and  twenty  days 
respectively. 

Rabbits  Nos.  14  and  15  were  inoculated  from  No.  7  and  died  after 
forty-three  and  forty-five  days  respectively.  This  retrogression  was  tem- 
porary, as  shown  from  the  fact  that  the  virus  from  these  animals  was 
carried  through  two  further  generations,  in  which  six  rabbits  were  em- 
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ployed,  and  died  with  characteristic  symptoms  in  thirteen  to  sixteen  days. 
In  one  of  the  animals  (No.  34)  the  pharynx  was  found  to  contain  chewed 
particles  of  wood. 

Case  III. — A  spaniel  bitch,  the  property  of  A.  J-  Douglas,  Merriam 
Park,  St.  Paul,  was  bitten,  with  a  number  of  other  dogs,  November  30, 
1896.  All  of  the  other  dogs  known  to  have  been  bitten  were  destroyed, 
with  the  exception  of  a  small  poodle,  which  developed  rabies  on  the  thir- 
teenth day  and  was  destroyed  two  days  later.  An  extract  of  a  letter 
from  Dr.  Price  furnishes  the  history  of  the  animal : 

The  Douglas  dog  first  acted  unusual  December  17,  refusing  food  and  attacking  a  large 
mastiff.  She  was  at  once  suspected,  secured,  and  brought  to  me  December  19,  but  I 
noticed  nothing  characteristic  until  Thursday  morning,  December  21,  1S96,  when  her 
lower  jaw  dropped  and  she  could  neither  eat  nor  drink.  Howled  constantly  from  19th 
to  22nd.  Obedient  when  spoken  to,  and  very  gentle  throughout.  Died  during  night  of 
Saturday,  23d.  Post-mortem  findings — slight  redness  of  the  pharyn.x  and  larynx,  injec- 
tion of  the  meninges. 

Unfortunately,  of  the  four  rabbits  inoculated  with  an  emulsion  of  the 
cerebrum  of  this  animal,  three  died  within  twenty-four  hours  from  the 
effects  of  the  operation.  From  the  survivor.  No.  11,  which  died  in  nine- 
teen days,  only  one  animal  was  inoculated,  and  it,  too,  died  with  charac- 
teristic symptoms  in  sixteen  days.  From  this  animal  six  further  sets  of 
inoculations,  involving  fourteen  rabbits,  were  carried  out.  These  died  in 
from  sixteen  to  twenty  days,  with  the  exception  of  three,  one  of  which 
died  in  seven,  and  the  other  two  in  one  hundred  and  thirty-three  and  one 
hundred  and  eighty-four,  days. 

The  animal  which  succumbed  in  seven  days  weighed  only  440  grammes 
and  received  0.4  c.  c.  of  emulsion,  while  its  mate,  weighing  550  grammes, 
received  0.25  c.  c.  and  died  in  sixteen  days.  This  result  is  somewhat 
parallel,  so  far  as  length  of  incubation  period  is  concerned,  with  the 
experience  of  others.  Perhaps  the  first  cases  published  were  in  Russia, 
where  the  rabbits  are  smaller  than  are  usually  employed  in  Paris. 

The  animal  which  died  in  one  hundred  and  thirty-three  days  had  been 
inoculated  with  0.2  c.  c.  subcutaneously,  and  0.2  c.  c.  subdurally. 

The  animal  which  died  in  one  hundred  and  eighty-four  days  had 
received  0.4  c.  c.  of  the  same  emulsion  as  in  the  last  instance,  subdurally, 
and  0.5  c.  c.  subcutaneously. 

These  are  not  the  only  instances  of  a  delay  in  the  appearance  of  symp- 
toms, when  both  subdural  and  subcutaneous  inoculations  had  been  given. 

That  the  animals  died  of  true  rabies  is  shown  by  the  fact  that  two 
series  of  animals  inoculated  from  the  last  case  recorded,  died  in  eighteen, 
twenty,  seventeen,  and  seventeen  days  respectively. 

The  same  animal  (which  died  in  one  hundred  and  eighty-four  days)  on 
the  fifteenth  day  after  inoculation  gave  birth  to  eight  young.  These  died 
in  periods  of  from  sixteen  to  nineteen  days.  From  two  of  these  young 
rabbits,  which  died  in  eighteen  days,  inoculations  were  made,  without 
result  to  date  of  writing. 
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Case  IV. — The  history  of  this  case  is  as  follows  :  About  December  r, 
1896,  a  supposedly  mad  dog  visited  the  premises  of  Mr.  Fred  Streich, 
New  Auburn,  Minn.,  and  probably  bit  a  collie  belonging  to  Mr.  Streich, 
though  not  seen  to  do  so.  He  made  his  escape  and  was  not  afterwards 
seen. 

The  collie  on  January  4  was  noted  to  be  very  excited,  and  bit  the  hand 
of  a  son  of  his  owner,  but  not  enough  to  draw  blood.  He  was  shut  up 
and  when  liberated  on  the  following  day,  displayed  signs  of  unusual  play- 
fulness, and  later  went  into  the  stable  and  bit  a  heifer  on  the  head.  After 
that  he  took  bread,  milk,  and  potatoes  as  usual.  He  was  then  tied  up, 
but  soon  gnawed  the  rope  through  and  acted  "strangely,"  and  was  killed 
by  a  blow  on  the  head  with  an  axe,  "  to  prevent  his  doing  any  more  dam- 
age." The  body  was  thrown  aside,  and,  as  the  weather  was  extremely 
cold,  was  probaby  frozen  within  a  few  hours.  It  was  left  until  January  26, 
when  the  head  was  severed  from  the  body  and  sent  to  this  laboratory, 
where  it  was  received  still  frozen  on  January  27,  1897. 

On  examination  the  next  day,  the  skull  was  found  to  be  fractured,  and 
a  large  blood  clot  was  found  over  the  whole  front  of  the  head,  but 
more  to  the  left  than  the  right  side  of  the  median  line.  This  was  evi- 
dently due  to  the  blow  which  caused  death. 

Owing  to  the  fact  that  the  animal  had  been  killed  so  long  before  the 
receipt  of  the  head,  the  pieces  of  the  medulla  and  cerebellum  removed 
were  not  immediately  used  for  inoculation,  but  after  cultures  were  taken 
to  test  their  freedom  from  ordinary  putrefactive  bacteria,  were  kept 
frozen  in  sterile  Petri's  capsules. 

The  cultures  remaining  sterile  on  January  31,  an  emulsion  of  the  me- 
dulla was  used  for  inoculating  rabbits  Nos.  19  and  20.  These  died  after 
sixteen  and  seventeen  days  respectively. 

Four  rabbits  (2  pairs)  inoculated  from  these,  died  in  four  to  eighteen 
days.  The  animal  dying  in  four  days  developed  an  abscess  at  the  site  of 
inoculation. 

Another  animal,  No.  30,  died  in  eight  days,  but  its  weight  was  420 
grammes,  and  in  addition  to  the  o.i  c.  c.  of  emulsion,  a  solid  piece  of 
medulla  was  placed  subdurally. 

From  No.  30,  another  rabbit.  No.  35,  weighing  2,190  grammes,  was 
inoculated  subdurally  with  0.2  c.  c,  and  subcutaneously  with  0.4  c.  c. 
He  remained  alive  and  well  to  June  2  (98  days),  when  he  was  again 
inoculated  with  0.2  c.  c.  subdurally,  of  an  emulsion  from  Case  No.  11, 
which  killed  controls  in  fourteen  and  fifteen  days.  On  June  26  he  was 
inoculated  subcutaneously  with  i.o  c.  c,  of  an  emulsion  of  the  cord  of  a 
rabbit,  which  killed  controls  inoculated  subdurally  in  eight  and  nine  days. 

He  remained  well  after  these  inoculations,  and  is  still  in  good  condi- 
tion at  the  present  time,  or  two  hundred  and  thirty-seven  days  after  the 
original  inoculation.  The  double  inoculation  (subdural  and  subcuta- 
neous) may  have  produced  this  immunity,  as  it  apparently  produced  a 
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resistance,  as  already  noted  in  the  series  from  Case  III,  where  death  was 
delayed  so  long  as  one  hundred  and  thirty-three  and  one  hundred  and 
eighty-four  days. 

It  may  be  mentioned  that  neither  the  boy,  in  whom  no  abrasion  of  the 
skin  was  made  by  the  teeth  of  the  dog,  nor  the  heifer,  bitten  in  the  head, 
developed  any  symptoms  of  rabies. 

Case  V. — On  the  morning  of  February  12,  1897,  a  strange  dog,  much 
emaciated,  appeared  in  the  village  of  New  Market,  Minn.  It  bit  two 
other  dogs,  one  hog,  and  some  chickens.  The  strange  dog  and  all  the 
animals  known  to  have  been  bitten  were  killed,  and  the  head  of  the 
former  shipped  to  the  laboratory  by  Mr.  Jos.  H.  Baltes,  acting  health 
officer. 

The  head  was  received  in  a  frozen  condition  February  13,  and  examina- 
tions and  inoculations  made  February  14.  The  dog  had  apparently  been 
killed  by  a  blow  over  right  frontal  region,  which  caused  a  large  haema- 
toma.  On  opening  skull,  brain  and  membranes  showed  injection  of 
vessels.  From  white  matter  of  left  cerebral  hemisphere,  a  portion  was 
removed  in  a  sterile  manner,  and  used  for  inoculating  rabbits  Nos.  25  and 
26,  which  died  in  fourteen  and  fifteen  days  respectively.  From  these  two, 
two  other  rabbits  were  inoculated,  each  of  which  died  in  fifteen  days, 
with  characteristic  symptoms.    No  further  inoculations  were  made. 

Case  VI. — The  material  for  experiments  in  this  case  was  the  cord  of  a 
rabbit  which  succumbed  in  twenty-two  days  after  inoculation,  in  the  St. 
Paul  city  laboratory,  from  the  brain  of  a  cocker  spaniel  which  had  died 
of  rabies.  Dr.  Price,  who  brought  the  rabbit  to  the  laboratory,  with  the 
request  for  the  continuation  of  the  series,  had  diagnosed  the  disease  in 
the  dog  as  mute  rabies. 

Two  series  of  animals  inoculated  from  this  died  in  twenty  and  twenty, 
and  twenty-three  and  sixteen,  days  respectively. 

Case  VII. — A  red  Irish  setter,  bitten  on  December  26,  1896,  by  a 
mastiff  undoubtedly  mad  (Dr.  Price),  first  developed  symptoms  on  Febru- 
ary 26,  1897,  when  he  left  home  and  was  absent  until  March  1.  He  then 
returned  exhausted  and  went  into  a  dark  corner.  The  dog  obeyed  his 
owner  and  followed,  but  for  twenty-four  hours  showed  a  preference  for 
dark  corners  and  solitude,  and  refused  food  and  water.  He  was  not  vio- 
lent at  any  time  until  a  few  minutes  before  death  in  Dr.  Price's  infirmary, 
where  he  had  been  removed.  At  this  time  he  snapped  violently,  and 
even  after  death  the  jaws  worked  convulsively  for  a  few  minutes.  His 
respiratory  efforts  had  been  labored,  and  he  vomited  some  mucus.  He 
had  apparently  been  violent  whilst  away  from  home  also,  since  the  teeth 
were  found  broken  on  post-mortem  examination. 

Post-mortem  examination,  negative,  with  the  exception  of  a  congested 
and  eroded  stomach,  devoid  of  contents. 

Rabbits  Nos.  39  and  40,  inoculated  with  an  emulsion  of  the  medulla  of 
the  dog,  died  in  twenty-five  and  nineteen  days. 
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From  No.  39,  rabbits  Nos.  61  and  62  were  inoculated,  which  died  in 
seventy-three  and  twenty-two  days.  No  explanation  has  been  afforded 
of  the  prolongation  of  the  incubation  period  in  the  animal  dying  in 
seventy-three  days. 

One  animal  inoculated  from  No.  40  died  in  two  days,  with  an  abscess 
at  the  seat  of  inoculation. 

Two  rabbits  inoculated  siibcutaneoiisly  from  No.  62  remained  well. 

Case  VIII. — The  following  letter,  abstracted,  will  serve  to  give  the  his- 
tory of  the  case : 

Benson,  Minn. 

Dear  Sir:  I  send  you  by  express  the  head  of  a  dog,  which  was  killed  here  February 
26,  suspected  of  having  hydrophobia.  This  dog  was  a  stray,  and  was  first  seen  on  the 
morning  of  the  26th  inst.  He  paid  little  or  no  attention  to  men,  but  fought  with  every 
dog  that  came  near  him,  after  which  he  started  on  his  travels.  He  was  in  every  part  of 
the  village  during  the  day,  and  seems  to  have  been  constantly  moving.  I  did  not  see 
him  whilst  alive,  and  no  one  seems  to  have  suspected  hydrophobia  till  after  his  death. 
I  send,  also,  the  stomach,  which  contained  only  hair  and  a  dark,  thin  fluid. 

C.  O.  SCOFIELD,  M.  D., 

Health  Officer. 

On  the  receipt  of  the  head,  March  3,  rabbits  Nos.  41  and  42  were 
inoculated,  and  died  after  characteristic  symptoms,  in  sixteen  and  thirty 
days  respectively. 

From  rabbit  No.  42,  Nos.  66  and  67  were  inoculated,  which  died  after 
fourteen  and  twelve  days. 

From  No.  67,  two  other  rabbits  were  inoculated,  one  of  which  received 
0.1  c.  c.  subdurally,  and  died  in  nineteen  days,  while  the  other  received 
0.7  c.  c.  subcutaneously,  and  is  still  alive  (188  days). 

Case  IX. — The  source  of  the  material  in  this  case  was  a  black  and  tan 
terrier,  supposed  to  have  been  bitten  February  8,  1897,  in  St.  Paul,  Minn. 
On  March  5  he  left  home  for  an  unusual  length  of  time,  and  on  returning 
acted  in  a  strange  manner,  refused  food,  and  developed  a  snappish  dispo- 
sition. 

He  left  home  again,  and  on  the  following  morning,  when  Dr.  Price  was 
called,  he  found  the  dog,  which  had  returned,  nervous,  restless,  but  obedi- 
ent to  his  owner,  and  snapping  at  everything  in  a  weak  fashion.  On 
being  taken  to  the  infirmary,  the  disposition  to  bite  became  worse,  and, 
chewing  his  way  out  of  a  wooden  cage,  he  attacked  and  bit  a  bitch  in 
heat,  and  finally  became  so  generally  aggressive  that  he  had  to  be  shot. 
He  was  oblivious  to  pain,  as  shown  by  seizing  a  hot  iron  without  appar- 
ent discomfort. 

Autopsy. — With  the  following  exceptions,  the  organs  were  normal :  kid- 
neys were  waxy  in  appearance  ;  stomach  filled  with  feathers,  pieces  of 
wood,  and  bone. 

Two  series  of  rabbits  were  inoculated,  which  died  in  sixteen  and  four- 
teen, and  nineteen  and  twenty-five,  days. 

Case  X. — A  stray  cur  which  had  been  befriended  by  a  messenger 
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boy  some  three  months  before,  was  bitten  December  26  by  the  same  dog 
which  bit  the  red  Irish  setter  (Case  VII}.  He  first  showed  symptoms  on 
March  4,  six  days  later  than  the  setter.  He  fought  and  bit  about  twenty 
dogs  on  the  same  day.  A  diagnosis  of  rabies  was  given  by  Dr.  Price, 
who  brought  the  head  to  the  laboratory  after  death,  on  March  8. 

Autopsy. — Convulsive  movements  of  masseter  muscles  post-mortem. 
Stomach  deeply  congested  at  pylorus ;  filled  with  wool,  hay,  and  straw. 
No  food  in  either  stomach  or  intestines.  Right  kidney  contained  a 
small  cyst ;  was  congested  throughout. 

Other  organs  normal. 

From  an  emulsion  of  the  medulla,  rabbits  Nos.  48  and  49  were  inocu- 
lated, and  died  in  twenty-two  and  twenty-one  days. 

From  No.  49,  rabbits  Nos.  64  and  65  were  inoculated  as  follows : 

No.  64,  weighing  420  grammes,  received  0.075  ^-  ^-  subdurally  and 
0.2  c.  c.  subcutaneously,  and  died  in  twenty-six  days. 

No.  65,  weighing  540  grammes,  received  0.05  c.  c.  subdurally  and  0.3 
c.  c.  subcutaneously,  and  died  in  eighty-five  days. 

Case  XI. — The  source  of  the  material  is  explained  in  the  following 
letter  : 

Mora,  Minn.,  March  11,  1897. 

Dear  Sir  :  I  sent  you  by  express  last  night  the  head  and  part  of  the  spinal  cord  of  a 
pup,  which  died  the  night  before.  The  chances  are  that  it  was  bitten  by  the  dog  that  I 
sent  a  portion  of  before.^    I  think  you  will  find  this  specimen  all  right. 

D.  R.  Butler,  M.  D. 

Health  Officer. 

The  head  of  a  small  black  and  tan  terrier  was  received  in  the  labora- 
tory on  March  11,  1897.  The  brain  and  meninges  were  apparently 
normal. 

Inoculations  were  made  at  once  into  rabbits  Nos.  50  and  51. 

No.  51  died  from  operation,  and  No.  50  died  with  characteristic  symp- 
toms of  rabies  after  seventeen  days. 

From  No.  50,  only  one  rabbit  being  available.  No.  63  was  inoculated, 
and  died  in  fourteen  days. 

Eight  more  sets  of  rabbits  (18  animals)  were  inoculated  from  No.  63, 
making  a  series  of  ten  generations  in  all. 

These  latter  all  died  in  times  varying  from  six  to  fifteen  days,  as  will 
be  seen  in  the  accompanying  sub-table. 

It  will  be  noted  that  subcutaneous  inoculations,  given  synchronously 
with  the  subdural,  had  little  or  no  restraining  influence  on  the  develop- 
ment of  symptoms.  Some  explanation  of  this  may  perhaps  be  attributed 
to  the  extreme  strength  of  this  particular  virus,  as  evidenced  by  the  very 
short  period  of  incubation,  which  averaged  for  the  whole  ten  generations 
1 1 .4  days. 

'  Material  referred  to  here  was  unfit  for  inoculation  on  its  receipt  in  the  laboratory. 
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Sub-Table  of  Last  Eight  Sets  of  Inoculations  of  Case  XI. 


Rabbit 
No. 

Source  of  mat- 
erial inocu- 
lated. 

Weight  of 
rabbit. 

Dose  inocu- 
lated subcu- 
taneously. 

Dose  inocu- 
lated s  u  b- 
durally. 

Ti  m  e  b  e  t  - 
weeji  inoc- 
ulation and 
death. 

Remarks. 

Fifth           Fourth  Third 
generation,    generation,  generation. 

70 

71 

79 
80 

83 
84 

Medulla  of  rab- 
bit No.  63. 

Medulla  of  rab- 
bit No.  63. 

2,010 
grams. 

2,1 10 
grams. 

0.3  cc. 
0.3  cc. 

II  days. 
13  days. 

Medulla  of  rab- 
bit No.  70. 

Medulla  of  rab- 
bit No.  70. 

1,300 
grams. 

750 
grams. 

0.2  cc. 

0.2  cc. 

14  days. 
12  days. 

Medulla  of  rab- 
bit No  79. 

Medulla  of  rab- 
bit No.  79. 

2,050 
grams. 

1,940 
grams. 

0.2  cc. 
0.2  cc. 

12  days. 
9  days. 

Ninth          Eighth         Seventh                    Sixth  generation, 
generation,    generation,    generation.  ° 

87 
88 

89 

90 

91 

92 

93 
94 
95 
96 

99 
102 

Medulla  of  rab- 
bit No.  84. 

Medulla  of  rab- 
bit No.  84. 

Medulla  of  rab- 
bit No.  83. 

Medulla  of  rab- 
bit No.  83. 

1,130 
grams. 

1,222 
grams. 

1,610 
grams. 

1,006 
grams. 

0.5  cc. 
*o.5  cc. 

0.2  cc. 

0.2  cc. 
0.2  cc. 

10  days. 
16  days. 

12  days. 
6  days. 

Strength  of  the  virus 
shown  by  production 
of  sym ptoms,  and 
death  in  16  days  after 
subcutaneous  inocula- 
tion above. 

Perhaps  a  slight  pro- 
tection by  double  in- 
oculation. 

Further  evidence  of  in- 
tensity of  the  virus. 
Note  that  in  later  ser- 
ies inoculated  from 
this  animal,  there  was 
a  return  to  a  longer 
incubation  period. 

Medulla  of  rab- 
bit No.  90. 

Medulla  of  rab- 
bit No.  90. 

450 
grams. 

400 
grams. 

0.5  cc. 

0.075 

cc. 

0.2  cc. 

•jYz  days. 
7  days. 

No  protection  afforded 
by  double  inoculation. 

Medulla  of  rab- 
bit No.  91. 

Medulla  of  rab- 
bit No.  91. 

510 
grams. 

590 
grams. 

0.2  cc. 

0.2  cc. 
0.2  CC. 

14  days. 

15  days. 

No  protection  afforded 
by  double  inoculation. 

Medulla  of  rab- 
bit No.  93. 

Medulla  of  rab- 
bit No.  93. 

710 

grams. 

650 
grams. 

0.5  cc. 

0.2  CC. 
0.2  CC. 

10  days. 
9  days. 

Little  or  no  protection 
afforded  by  double  in 
oculation. 

Tenth 
generation. 

Medulla  of  rab- 
bit No.  96. 

Medulla  of  rab- 
bit No.  95. 

570 
grams. 

810 
grams. 

0.2  CC. 

0.3  CC. 

8  days. 

Accidentally  killed  by 
carpenters  while  mak- 
ing repairs  in  animal 
room. 

*Eight  days  after  original  inoculations.  No.  8g  received  a  second  subcutaneous  inoculation  of  i.o 
cc.  of  the  emulsion  of  tlie  medulla  of  rabbit  No.  84. 
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Case  XII. — Since  this  case  and  Case  XIII  were  so  intimately  asso- 
ciated, the  histories  of  both  will  be  here  given. 

About  the  middle  of  February,  1897,  there  appeared  on  the  farm  of 
Thos.  Galvin,  near  Maryville,  Minn.,  a  strange  dog  which  bit  the  farm 
dog  and  then  disappeared. 

About  March  5,  this  dog  (Case  XIII)  became  irritable,  refused  food, 
and  bit  two  pigs,  four  calves,  and  a  cow.  He  was  then  shut  up  and  died 
in  four  days  after  the  beginning  of  symptoms.  The  body  was  thrown  out 
and  remained  frozen  until  March  23,  when  the  head  was  removed  and 
brought  to  the  laboratory  by  Dr.  S.  D.  Brimhall,  V.  M.  D.,  of  the  Veteri- 
nary department  of  the  State  Board  of  Health,  who  was  investigating  the 
disease  in  all  of  the  animals  bitten  by  the  dog. 

All  of  the  animals  bitten,  died  after  showing  symptoms  of  furious  rabies. 
An  idea  of  these  symptoms  in  the  calves  and  cow  (Case  XII),  may  be  ob- 
tained from  the  following  sketch,  from  description  by  owner,  by  Dr, 
Brimhall : 

The  calves  were  restless,  bellowing  frequently  in  a  strange  manner ;  chasing  chickens 
off  their  perches  in  the  pen,  then  following  them  about,  and  kicking  at  any  which  came 
near  them.  Saliva  dripped  from  their  mouths.  They  refused  food  and  water.  At 
times  they  appeared  wild,  and  tried  to  get  out  of  the  windows  of  the  pen.  Whilst  walk- 
ing about,  they  frequently  fell  flat  on  the  side,  in  an  apparent  convulsion. 

The  cow  refused  food;  showed  signs  of  pain;  trembling,  sweating,  pawing,  pushing 
her  nose  into  the  bottom  of  the  manger,  and  against  the  post  of  her  stall,  snorting  and 
grunting.    She  fell  down  frequently  and  got  up  with  difficulty. 

Arctopsy  of  cow. — "The  animal  had  been  dead  sixteen  hours,  frozen 
only  externally,  brain  soft  but  not  congested,  lungs  very  dark,  congested, 
with  bad  odor,  digestive  tract  normal,  liver  yellowish,  friable,  spleen  dark, 
friable,  but  not  enlarged." 

The  medulla  and  pons  were  brought  to  the  laboratory  by  Dr.  Brimhall, 
March  24,  and  a  portion  taken  from  the  interior  furnished  material  of 
Case  XII. 

Rabbits  Nos.  57  and  58  were  inoculated  on  the  same  day,  and  died 
after  showing  typical  symptoms  in  fifteen  and  twenty  days  respectively. 
From  No.  57,  rabbits  Nos.  68  and  69  were  inoculated,  and  died  after 
eighteen  and  fifty-one  days. 

Case  XIII. — The  farm  dog  (see  history  under  Case  XII),  which  was 
the  cause  of  rabies  in  the  farm  animals,  was  the  source  of  material  in  this 
case.  The  head  of  the  dog,  which  had  remained  frozen  for  two  weeks, 
was  received  in  the  laboratory  on  March  24.  Nothing  worthy  of  mention 
was  observed  in  the  frozen  head.  Inoculation  material  removed  from 
medulla  and  thawed  in  the  incubator,  was  extremely  bloody. 

Rabbits  Nos.  59  and  60  were  inoculated  therefrom,  and  died  after 
typical  symptoms,  in  eighteen  and  twenty  days  respectively. 

Case  XIV. — An  Irish  water  spaniel,  bitten  two  weeks  previously  by  a 
supposedly  rabid  dog  in  St.  Paul,  Minn.,  showed  symptoms  simulating 
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furious  rabies,  and  was  shot  by  Dr.  Price,  who  brought  a  portion  of  the 
brain  and  spinal  cord  to  the  laboratory,  April  i6,  1897. 

Rabbits  Nos.  74,  75,  and  76  were  inoculated;  the  first  two  subdurally, 
and  the  last  subcutaneously.  They  remained  alive  and  well  to  date 
(186  days),  except  No.  75,  which  was  used  for  another  experiment  on 
September  i,  1897. 

A  diagnosis  of  "not  rabies"  was  given.  This  was  the  only  case  up  to 
date,  in  which  the  laboratory  diagnosis  differed  from  that  of  Dr.  Price. 

Case  XV. — This  was  another  dog  which  belonged  to  the  same  series  as 
Case  VIII,  and  came  from  Dr.  Scofield,  health  officer  of  Mora,  Minn. 
There  appears  to  have  been  a  small  epidemic  of  the  disease,  as  yet  an- 
other has  since  been  reported,  in  which  the  dog  died  some  two  weeks 
before  this  case  was  reported  to  Dr.  Scofield.  The  animal  was  kept  in 
quarantine  for  five  days,  and  died  on  April  22,  after  typical  symptoms, 
when  the  head  was  sent  to  the  laboratory  and  arrived  April  24.  The 
brain  appeared  to  be  normal,  but  a  growth  of  diplococci  was  obtained  from 
it.  It  was  used,  however,  for  inoculating  rabbits  Nos.  81  and  82,  which 
died  in  one  hundred  and  seven  and  fifteen  days  respectively.  From  these 
rabbits,  two  other  pairs  were  inoculated,  and  died  in  seventeen  and 
eighteen  and  sixteen  and  twenty-three  days  respectively.  No  growths  of 
bacteria  were  obtained  from  the  dead  rabbits,  and  no  explanation  is 
afforded  of  the  delay  in  the  appearance  of  symptoms  in  No.  81.  In  two 
sets  of  animals  (four  rabbits),  inoculated  subsequently  from  this  rabbit, 
the  incubation  period  varied  from  sixteen  to  twenty-one  days.  Similar 
prolonged  incubation  periods  have  been  noted  by  Pasteur  and  many  later 
observers. 

Case  XVI. — A  small  brown  dog,  from  Minneapolis,  Minn.,  in  which  no 
history  of  a  previous  bite  was  obtainable,  on  July  8,  1897,  ran  away  from 
home  and  returned  acting  in  a  strange  manner  and  refused  food.  He 
was  taken  to  the  infirmary  of  the  city  veterinarian.  Dr.  Chas.  E.  Cotton, 
on  July  II,  at  which  time  his  lower  jaw  was  paralyzed,  tongue  protruded, 
and  he  was  unable  to  swallow.  "  He  had  the  characteristic  rabid  bark." 
He  died  July  13. 

Autopsy. — "General  cx)ndition  good,  jaw  dropped,  tongue  between  teeth, 
larynx  contained  small  amount  of  tenacious  mucus.  Stomach  contained 
about  120  c.  c.  of  a  semi-fluid  mass.    All  other  organs  appeared  normal." 

Two  rabbits,  Nos.  103  and  104,  were  inoculated  and  died  in  sixteen 
and  twenty-two  days. 

From  No.  103  were  inoculated  rabbits  Nos.  112  and  113,  the  former  of 
which  died  in  seventeen  days,  and  the  latter  was  killed  accidentally  by 
carpenters,  whilst  repairing  animal  room,  ten  days  after  inoculation. 

Case  XVII. — The  direct  source  of  this  material  was  a  rabbit,  concern- 
ing which  the  following  facts  were  obtained  from  Dr.  Price  : 

On  June  30,  a  black  and  tan  terrier,  from  St.  Paul,  Minn.,  was  brought 
to  the  infirmary  with  paralysis  of  the  lower  jaw.    No  definite  history  was 
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obtainable.  Some  two  months  before  this  the  animal  had  returned  home 
bitten. 

The  rabbit  was  inoculated  at  6  p.  m.,  the  same  day,  and  began  to  show 
symptoms  on  the  20th  of  July,  and  was  brought  to  this  laboratory  by  Dr. 
Price  on  the  22d,  still  displaying  symptoms  indicative  of  rabies,  and  died 
on  the  24th  of  July.  An  emulsion  of  its  medulla  was  employed  for  the 
inoculation  of  rabbits  Nos.  no  and  in.  No.  in  is  still  alive  and  well. 
No.  no  died  after  forty-four  days,  and  from  it  two  others,  Nos.  130  and 
131,  were  inoculated,  of  which  the  former  died  in  twenty-four  days  and 
the  latter  succumbed  to  the  operation  and  was  found  dead  the  next  day. 
This  was  an  extremely  unsatisfactory  series  of  rabbits,  and  through  an 
oversight  further  inoculations  were  not  carried  out,  so  that  the  diagnosis 
is  still  in  doubt,  though  the  findings  in  Dr.  Price's  rabbit  and  in  Nos.  no 
and  130  would  point  to  rabies.  The  fact  that  No.  in  did  not  succumb, 
and  the  prolongation  of  the  incubation  period  in  no,  are  the  only  factors 
which  render  a  positive  diagnosis  doubtful. 

Case  XVIII. — A  black  and  tan  terrier,  belonging  to  a  gentleman  in 
Minneapolis,  Minn.,  was  noticed  on  July  24  to  snap  and  bite  at  the  shoes 
of  members  of  the  family. 

"  He  showed  no  aversion  to  water  and  had  no  characteristic  bark." 
The  head  and  neck  of  the  animal,  which  died  on  July  28,  were  brought  to 
the  laboratory  by  Dr.  H.  N.  Avery,  commissioner  of  health  for  the  city, 
on  the  next  day.  Beyond  a  slight  injection  of  the  vessels  of  the  pia, 
nothing  abnormal  was  to  be  seen  in  brain,  medulla  and  upper  part  of  cord. 
Dr.  Cotton,  city  veterinarian,  in  whose  sanitarium  this  dog  died,  reported 
that  nothing  abnormal  was  to  be  observed  in  the  rest  of  the  body,  post- 
mortem, excepting  a  stomach  "empty  of  food  and  containing  pieces  of 
gunny  sack,  some  of  which  were  six  inches  square." 

Two  days  after  receipt  of  the  material,  which  had  been  kept  meantime 
on  ice,  an  emulsion  of  the  medulla  was  inoculated  into  rabbits  Nos.  114 
and  115,  which  both  died  in  eighteen  days,  with  the  usual  negative  post- 
mortem findings. 

From  rabbit  No.  114,  two  others,  Nos.  122  and  123,  were  inoculated, 
one  of  which  died  in  twenty-nine  days,  when  the  animal's  liver  was  found  to 
be  full  of  coccidia.  No.  123  is  still  alive  and  well  (sixty-three  days  later). 
Unfortunately  no  weight  can  be  attached  to  the  second  set  in  the  series  of 
inoculations,  though  the  first  would  under  ordinary  circumstances  be  con- 
sidered sufficient  for  a  positive  diagnosis. 

Case  XIX. — The  head  of  a  spaniel  dog  was  received  on  August  13, 
1897,  from  Dr.  Price  of  St.  Paul.  Examination  of  the  brain  showed 
nothing  further  than  a  congestion  of  the  membranes.  The  dog  belonged 
to  a  gentleman  in  St.  Paul,  but  no  definite  previous  history  could  be 
obtained. 

Rabbits  Nos.  120  and  121  were  inoculated  with  an  emulsion  of  portions 
of  the  medulla  on  August  13,  and  died  in  eighteen  and  twenty-four  days. 
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Rabbits  Nos.  132  and  133  were  inoculated  on  September  6.  No.  132 
died  from  the  operation.  No.  133  died  in  sixteen  days.  From  No.  133,  rab- 
bits Nos.  136  and  137  were  inoculated,  and  these  both  died  in  fifteen 
days. 

Case  XX. — The  body  of  a  brown  and  white  spaoiel  dog  was  received 
from  Dr.  H.  N.  Avery,  Minneapolis,  on  September  14,  1896.  The  dog 
died  September  13,  after  symptoms  vaguely  described  by  his  owner. 

These  did  not  suggest  rabies,  except  perhaps  in  the  matter  of  twice 
running  away  from  home,  and  later  whilst  under  surveillance,  gnawing 
through  a  rope  twice  to  escape,  but  death  being  unexplained,  and  consid- 
erable fear  in  the  neighborhood  being  evinced,  the  case  was  investigated. 

Autopsy .—G^xi^xiS.  condition  good.  Left  lung  deeply  congested  and 
did  not  float  in  water.  Stomach  contained  hair  and  bones.  Kidneys 
slightly  congested  at  cortex.  Left  ureter  dilated.  Brain,  medulla,  and 
membranes  showed  nothing  abnormal. 

Inoculations  were  made  on  receipt  of  animal  in  the  laboratory,  into 
rabbits  Nos.  134  and  135,  the  former  of  which  died  in  seventeen  days, 
after  some  very  peculiar  symptoms.  The  animal  revolved  at  intervals, 
and  held  his  head  on  one  side  constantly.  There  was  evidence  of  acute  con- 
gestion in  the  meninges,  but  absence  of  any  record  of  bacterial  findings, 
and  of  a  detailed  record  as  to  which  side  of  the  brain  was  most  affected, 
prevents  a  certain  knowledge  as  to  the  cause  of  symptoms  and  death. 
Both  animals  inoculated  from  this  rabbit  died  on  the  day  after  operation, 
and  no  effort  was  made  toward  further  inoculations  at  such  an  extremely 
busy  time,  since  it  was  believed,  firstly,  that  No.  134  had  not  exhibited 
symptoms  of  rabies,  and,  secondly,  if  so,  his  mate.  No.  135,  would  in  a  few 
days  furnish  material  for  an  extension  of  the  series.  No.  135  is,  however, 
alive  at  the  present  time  (thirty-six  days  after  inoculation).  No  certain 
diagnosis  can  yet  be  given. 

DIAGNOSIS. 

At  the  present  day  as  new  facts  following  in  the  wake  of  new  methods 
are  brought  to  light,  more  than  a  cursory  clinical  examination  is  demanded 
in  cases  of  rabies,  occurring  either  in  man  or  the  lower  animals.  Even 
those  more  or  less  skeptical  of  the  existence  of  the  disease,  in  criticising 
the  reduction  of  the  death  rate  by  the  Pasteur  treatment,  refuse  to  accept 
the  statistics  of  cure  in  cases  other  than  those  where  rabies  has  been 
demonstrated  in  the  animal  biting  the  patient,  by  means  of  animal  inocu- 
lation. 

The  diagnoses,  then,  in  these  first  twenty  (20)  cases  of  suspected  rabies 
reported  from  this  laboratory,  are  of  interest  in  that  they  show  a  very 
large  percentage  of  positive  results,  and  indicate  an  accuracy  in  clinical 
diagnosis,  judged  by  the  laboratory  findings,  which  is  surprising. 

Rabies  was  diagnosed  in  cases  Nos.  2,  3,  4,  5,  6,  7,  8,  9,  10,  ii,  12,  13, 
15,  16,  18,  and  19.  Not  rabies  was  given  as  the  diagnosis  in  case 
No.  14. 
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In  Case  I,  the  four  rabbits  inoculated  showed  no  symptoms  in  sixty 
days,  which  would  point  to  the  probability  of  the  disease  not  being  rabies. 
In  the  light  of  later  investigations,  in  which  occasionally  long  incubation 
periods  have  been  observed,  the  animals  inoculated  would  now  be  kept 
under  observation  for  a  longer  time. 

In  Case  XX,  owing  to  the  short  time  which  has  elapsed  since  inocula- 
tion, it  is  also  impossible  to  give  a  diagnosis,  although  each  day  renders 
positive  results  less  likely. 

In  Case  XVII,  it  would  seem  better  to  be  guarded  in  expressing  an 
opinion,  although  the  symptoms  and  death  of  the  rabbit  inoculated  by  Dr. 
Price,  together  with  one  death  in  each  of  two  sets  subsequently  inoculated 
therefrom,  would  tend  to  the  belief  that  the  disease  was  rabies. 

Comparatively  frequent  deaths  (14  in  144)  of  the  inoculated  animals 
from  the  operation  or  sepsis,  in  the  foregoing  experiments  would  seem  to 
render  it  highly  desirable  to  make  the  test  on  two  or  more  animals,  for  at 
least  the  first  few  cases  examined. 

This  high  percentage  is  perhaps  to  be  attributed  to  the  fact  that  a 
straight  hypodermic  needle,  instead  of  a  curved  one,  has  been  used  in 
all  the  cases  thus  far  examined,  and  an  ordinary  antrum  drill,  instead 
of  a  trephine  specially  designed  for  speed  and  safety,  such  as  is  used  in 
Paris. 

The  liability  of  injuring  the  brain  with  these  somewhat  clumsy  instru- 
ments, is  perhaps  as  much  to  be  blamed  for  these  results,  as  inexperience. 

SHORT  INCUBATION  PERIODS. 

In  Case  IV,  one  rabbit  of  440  grammes  weight,  received  0.4  c.  c.  of  the 
emulsion  of  the  medulla,  together  with  a  small,  solid  portion,  and  died  in 
eight  days,  while  its  mate  which  weighed  550  grammes  and  received  a  dose 
of  0.25  c.  c,  died  in  sixteen  days. 

In  Case  XI  (see  sub-table),  one  animal  died  in  six,  two  in  seven,  one  in 
eight,  two  in  nine,  and  two  in  ten  days  after  inoculation,  the  average  of 
II. 4  days  for  a  series  of  ten  generations  of  twenty-one  rabbits,  showing  a 
virus  of  extreme  strength. 

The  fact  that  throughout,  the  rabbits  used  have  always  been  much 
smaller,  and  frequently  younger,  than  those  used  in  Paris,  would  seem  to 
satisfactorily  explain  these  short  periods  of  incubation,  as  similar  experi- 
ences have  been  encountered  in  Russia,  and  recognized  as  compatible  with 
a  diagnosis  of  rabies,  by  Pasteur. 

The  specially  strong  nature  of  the  virus  of  Case  XI  seems  to  have  been 
evidenced  by  the  period  of  incubation  in  the  dog,  from  which  the  material 
was  obtained  for  inoculation,  although  nothing  absolutely  accurate  could 
be  obtained  as  to  when  and  where  it  was  bitten.  (See  letter  from  Dr. 
Butler  in  notes  of  the  case.)  It  has  been  pointed  out  by  de  Blasi  and 
Russo  Travali\  that  it  is  possible  to  produce  death  in  six  days  regularly 

'La  Rage  Experimental  Chez  le  Chat.  Annalcs  dc  1'  Institiit  Pasteur,  1894,  p.  338. 
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in  rabbits  and  dogs  by  one  preliminary  passage  through  the  cat,  so  that 
death  can  be  produced  in  six  days  by  rabies  in  rabbits. 

Taking  into  consideration  the  probable  period  of  incubation  (two  weeks) 
in  the  dog  (Case  XI),  and  the  absence  of  knowledge  as  to  the  history  of 
the  succession  of  animals,  bitten  and  biting,  through  which  the  disease 
came,  and  the  uniformly  short  incubation  period  throughout  the  whole 
series  of  rabbits,  there  can  be  no  doubt  of  the  diagnosis  of  rabies. 

The  comparatively  large  doses  given  in  the  experiments  here  reported, 
must  also  ibe  considered  in  this  connection.  In  none  of  the  animals  in 
any  case  inoculated  directly  from  the  specimen  sent  in  for  diagnosis,  was 
the  incubation  period  shorter  than  fourteen  days. 

LONG  INCUBATION  PERIODS. 

It  has  been  noted  by  many  observers,  that  occasionally  a  very  long  time 
may  elapse  after  the  sub-dural  inoculation  of  an  emulsion  of  the  medulla  or 
cord,  from  an  undoubted  case  of  rabies  into  rabbits,  before  symptoms  may 
appear.  This  variability  in  the  length  of  the  period  of  incubation  is  very 
common,  too,  in  the  men  or  animals  bitten  by  rabid  animals. 

Notably  amongst  delays  in  the  appearance  of  symptoms  after  sub-dural 
inoculation  of  rabid  material,  might  be  mentioned  those  occurring  in  the 
experience  of  Helmann,  director  of  the  St.  Petersburg  laboratory,  and 
mentioned  in  Pasteur's  letter  to  Duclaux,  which  appears  in  the  first  vol- 
ume of  des  Antiales  de  V  Instihit  Pasteur.  Two  cases  are  reported  in 
w^hich  one  hundred  and  six  and  one  hundred  and  ninety-seven  days 
elapsed  between  the  time  of  inoculation  and  the  onset  of  symptoms  in  the 
first  case,  according  to  the  text  those  of  furious  rabies. 

In  the  experiments  here  reported,  the  following  instances  of  a  prolonga- 
tion of  the  time  elapsing  between  sub-dural  inoculation  and  death  might 
be  given  : 

Case  II. — Rabbit  No.  15  (see  table)  died  in  forty-five  days.  It  must  be 
noted,  however,  that  two  other  rabbits  inoculated  from  this  same  animal, 
both  died  in  thirteen  days  in  the  third  set  of  inoculations  in  the  series, 
while  in  the  first  set  of  four  rabbits,  the  virus  taken  after  passage  through 
one  rabbit  from  the  mad  dog,  killed  in  sixteen  to  twenty  days. 

Case  VII. — Rabbit  No.  61  died  in  seventy-three  days.  Its  mate  died  in 
twenty-two  days. 

Case  XV. — Rabbit  No.  81  died  in  one  hundred  and  seven  days,  but  a 
series  of  two  generations  of  four  rabbits  inoculated  from  it,  died  in  from 
sixteen  to  twenty-one  days. 

Case  XVII. — Rabbit  No.  no  died  in  forty-four  days.  In  this  case  the 
diagnosis  is  perhaps  not  certainly  rabies,  since  the  companion  rabbit  No.  1 1 1 
did  not  die,  though  in  the  next  set  inoculated  from  No.  no  death  occurred 
in  one  hundred  and  twenty-four  days. 
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SUB-CUTANEOUS  INOCULATIONS. 

In  very  few  cases  was  this  method  tried,  and  the  results  were  usually 
negative,  as  will  be  seen  from  the  table.  A  synopsis  of  the  results  is  as 
follows  : 

Case  VII. — From  rabbit  No.  62  in  the  second  generation  of  the  series, 
which  died  in  twenty-two  days,  two  animals  received  0.2  and  o.i  c.  c.  of 
the  emulsion  of  the  medulla  sub-cutaneously,  on  April  21,  1897,  and  are 
still  under  observation  (one  hundred  and  sixty- one  days  later). 

Case  VIII. — From  rabbit  No.  67  (second  generation  of  series),  which 
died  in  nineteen  days,  a  rabbit  was  injected  sub-cutaneously  with  0.7  c.  c. 
of  an  emulsion  of  the  medulla  on  April  14,  1897,  and  is  still  alive  (one 
hundred  and  sixty-eight  days  later).  Its  mate  which  received  o.ii  c.  c. 
of  the  same  material  sub-durally,  died  in  nineteen  days. 

Case  XI. — From  the  medulla  of  rabbit  No.  84  in  the  fifth  generation  of 
the  series,  which  had  died  in  nine  days,  rabbit  No.  86  was  injected  with 
0.5  c.  c.  subcutaneously,  and  died  in  sixteen  days.  His  mate  (No.  87), 
which  received  a  sub-dural  inoculation  of  0.2  c.  c.  of  the  same  emulsion, 
died  in  ten  days. 

It  will  be  seen,  then,  that  sub-cutaneous  inoculation  alone,  in  the  four 
instances  reported,  produced  symptoms  and  death  only  in  one  case  (XI), 
in  which  the  virus  was  very  strong^ 

simultaneous  sub-dural  and  sub-cutaneous  inoculations. 

The  results  obtained  by  this  method  were  far  from  constant,  and  may 
be  summarized  in  the  following  table  : 

'Since  writing  the  above  an  interesting  article  by  Krai'ouchkine,  "  Sur  1'  effet  des  injections  sous- 
coutan^es  du  virus  fixe  de  la  rage  (Archives  des  sciences  biologiques,  etc.  St.  Petersbourg,  Tome 
V.  No.  2  et  3),"  has  been  reviewed  in  Centralblatt  fiir  Bakt,  Parasit.  und  Infect.  XXII,  Bd.,  page  424, 
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Sub-Table  Showing  Comparative  Lengths  of  Incubation  Periods  After 

Double  Inoculation. 


Source 

OF 

Material. 


o  I 
S  .t; 


tn  u  — 


Remarks. 


Case  ii  Rab- 
bit No.7(ist 
general  i  on 
in  ser  i  es,) 
which  died 
in  16  days. 

Case  iii  Rab- 
bi t  No.  23 
(4th  gener- 
ation in  ser- 
ies,) which 
died  in  19 
days. 

Case  iii  Rab- 
bit No.  23 
(4th  gener- 
ation in  ser- 
ies,) which 
died  in  19 
days. 

Case  V  Rab- 
bit No.  25 
(ist  gener- 
ation in  ser- 
ies,) which 
died  in  10 
days. 

Case  V  Rab- 
bit No.  26 
(ist  gener- 
ation in  ser- 
ies,) which 
died  in  15 
days. 

Case  iv  Rab- 
bit No.  30 
(2d  genera- 
tion in  ser- 
ies,) which 
died  in  8 
days. 

Case  V  i  i  i 
Rabbit  No. 
42  (ist  gen- 
eration i  n 
series,) 
which  died 
in  30  days. 


14 


36 


43 


44 


45 


35 


545 


'.530 


1,670 


1,800 


1,340  0.3 


66 


2,170 


0.15 


0.4 


0-3 


470 


0.07  s 


*o.6 


0-5 


43 


133 


0.5 


0.4 


15 


15 


did  not 
die. 


14 


Mate  weighing  775  grammes,  received 
0.7  c.c.  of  same  material  and  died  in 
45  days. 

*Subcutaneous  dose  in  this  case  was 
given  into  the  scalp  and  over  face. 


Two  further  generations  inoculated 
subdurally  from  this  animal,  died  in 
18  and  20  and  17  and  17  days  respec- 
tively. So  that  It  undoubtedly  died 
of  rabies. 


The  cord  was  kept  in  ice-box  for  4 
days  after  rabbit  No.  25  died,  before 
inoculation  into  No.  44. 


The  cord  was  kept  in  ice-box  for  3  days 
after  No.  26  died,  before  inoculation 
into  No.  45. 


This  rabbit  was  shown  to  be  immune 
by  inoculation  some  three  months 
later  subdurally  with  rabies  virus, 
which  killed  its  mates  in  14  and  15 
days.  A  large  subcutaneous  dose 
given  later,  was  also  without  effect. 
Alive  and  apparently  well  237  days 
after  inoculation. 
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Sub-Table  Showing  Comparative  Lengths  of  Incubation   Periods  After 

Double  Inoculation. 


Source 

OF 

Material. 


05 


4*  .  - 


Remarks. 


Case  V  i  i  i 
Rabbit  No. 
42  (ist  gen- 
eration in 
series) 
wliich  died 
in  30  days. 

Case  X  Rab- 
bit No.  49 
(1st  genera- 
tion in  ser- 
ies) which 
died  in  21 
days. 

Case  X  Rab- 
bit No.  49 
( 1st  genera- 
tion in  ser- 
ies) which 
died  in  21 
days. 

Case  xi  Rab- 
bit No.  83 
(5th  gener- 
ation in  ser- 
ies) which 
died  in  12 
days. 

Case  xi  Rab- 
bit No.  go 
(6th  gener- 
ation in  ser- 
ies) which 
died  in  6 
days. 

Case  xi  Rab- 
bit No.  91 
(7th  gener- 
ation in  ser- 
ies) whicli 
died  in  7^ 
days. 

Case  xi  Rab- 
bit No.  93 
(8th  gener- 
ation in  ser- 
ies) whicli 
died  in  14 
days. 

Case  XV 
Rabbit  No. 
1 24  (3d  gen- 
eration in 
scries) 
which  (lied 
in  21  days. 


67 


64 


not  re- 
cord- 
ed. 


420 


65 


540 


1,222 


91 


450 


93 


510 


95 


710 


127 


1,520 


0.75 


0.075 


0.05 


0.075 


0-3 


0.5 


0.5 


0-5 


0.5 


26 


85 


7K 


14 


25 


From  this  animal  two  rabbits  were  in- 
oculated, one  with  o.i  c.c.  subdurally 
which  killed  it  in  19  days,  and  the 
other  with  0.7  subcutaneously,  and  is 
still  alive  after  188  days. 


As  many  coccidia  were  found  in  the 
liver  post-mortem,  and  animals  subse- 
quently inoculated  from  this  animal 
did  not  die,  it  is  doubtful  whether 
death  was  due  to  rabies. 


Mate  weighing  1,006  grammes  died 
after  an  equal  dose  subdurally  in  6 
days. 


Mate  weighing  400  grammes  received 
0.2  c.c.  of  same  emulsion  and  died  in 
7  days. 


Mate  weighing  590  grammes  received 
same  dose  subdurally  and  died  in 
1 5  days. 


Mate  weighing  650  grammes  received 
same  subdural  dose  and  died  in  g 
days. 


Mate  weighing  1,720  grammes  received 
0.2  c.c.  of  same  emulsion  subdurally, 
and  is  still  alive  (33  days  later). 
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As  will  be  seen,  so  far  as  comparison  is  possible  in  these  results,  the 
double  inoculation  was, 

(1)  Apparently  without  effect  on  the  duration  of  the  period  of  incuba- 
tion in  six  animals  (Nos.  44,  45,  64,  67,  and  91). 

(2)  To  have  caused,  if  anything,  an  increased  rapidity  of  onset  of 
symptoms  in  three  animals  (Nos.  14,  93,  and  127). 

(3)  To  have  caused  a  delay  in  the  development  of  the  disease  in  six 
animals,  which  was : 

a.  Only  slightly  marked  in  Nos.  89  and  95. 

b.  Very  marked  in  Nos.  65,  36,  and  43. 

c.  And  probably  resulted  in  immunity  in  No.  35. 

As  the  size  of  the  dose  in  relation  to  the  weight  of  the  animals  has  to 
be  taken  into  account,  and  the  experiments  have  not  been  done  with  a 
fixed  virus,  and  are  as  yet  few  in  number,  too  much  importance  must  not 
be  attached  to  the  apparent  lengthening  effect  upon  the  period  of  incu- 
bation, produced  by  the  double  inoculation. 

THE    FREEZING    OF    THE     BRAIN   FOR    PRESERVATION    UNTIL  INOCULATION 

CAN  BE  DONE. 

The  material  in  three  of  the  cases  was  obtained,  as  will  have  been 
noted,  from  dogs  which  had  been  frozen  for  five,  eighteen,  and  twenty- 
two  days  (Cases  VIII,  XIII,  and  IV). 

In  the  last  two,  the  bodies  of  the  dogs  had  been  thrown  outside  and 
exposed  to  the  weather  from  January  5  to  January  26,  and  from  March  5 
to  March  28.  In  several  cases  the  material  for  study  was  received  frozen, 
or  was  frozen  during  investigation  in  order  to  preserve  it.  This  has  been 
without  apparent  effect,  and  corroborates  the  experience  of  many  other 
observers. 

As  many  of  the  cases  occur  in  winter,  instructions  are  given  in  the  cir- 
cular of  information  sent  out  from  this  laboratory,  to  use  this  method, 
when  possible,  in  the  forwarding  of  specimens  for  examination. 

*********** 

No  attempts  have  thus  far  been  made  to  study  the  microscopic  lesions 
in  any  of  the  cases,  though  the  material  has  been  carefully  preserved  from 
several  sources  in  each  case,  in  the  hope  of  an  opportunity  for  future 
investigation. 
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REPORT  OF  THE  COMMITTEE  ON  STEAMSHIP  AND  STEAM- 
BOAT SANITATION. 

Presented  by  F.  MONTIZAMBERT,  M.  D.,  Chairman. 

Mr.  President  and  Gentlemen  :  The  subject  of  "  Steamship  Sanita- 
tion "  has  been  treated  with  some  fullness  in  the  previous  reports  pre- 
sented to  this  Association.  When  this  committee  was  reappointed  at  the 
last  annual  meeting,  it  was  with  the  intimation  that  its  attention  should 
this  year  be  specially  directed  to  the  subject  of  "  Steamboat  Sanitation." 

Your  committee,  however,  find  this  duty  somewhat  difficult,  as  sanita- 
tion of  the  steamboat  does  not  seem  to  present  sufficient  points  of  dis- 
tinction from  that  of  the  steamship  to  make  it  the  subject  of  extensive 
special  remark. 

In  those  previous  reports,  all  the  general  principles  of  sanitary  science 
have  been  adapted  to  the  peculiar  conditions  of  life  on  shipboard.  Such 
matters  have  been  dealt  with  as :  the  location  and  dimensions  of  the 
accommodation  for  passengers;  the  regulations  against  overcrowding; 
the  number  of  berths  in  each  cabin ;  the  provisions  for  their  ventilation 
and  cleansing  ;  the  location  and  capacity  of  latrines  ;  the  care  as  to  the 
drinking  water,  and  also  as  to  the  milk;  the  preservation,  as  far  as  possi- 
ble, of  dry  decks ;  the  opening  wide  of  doors,  windows,  and  port-holes  for 
the  entry  of  life-giving  fresh  air  and  sunshine ;  the  attention,  also,  to  the 
permanent  sleeping  bunks  of  the  crew,  and  their  daily  airing,  and  neces- 
sary cleaning,  etc. 

Such  matters  have  been  exhaustively  dealt  with  in  previous  reports, 
and  are  as  applicable  to  inland  as  to  ocean  going  vessels.  In  connection, 
however,  with  the  relatively  shorter  voyage  of  the  steamboat,  a  few  points 
present  themselves  which  it  would  seem  well  specially  to  emphasize. 

Passengers'  bedding — those  portions  of  it  which  are  not  regularly 
laundered — blankets,  mattresses,  and  pillows,  should  be  freely  exposed  to 
the  air,  and,  if  possible,  to  the  sunshine,  after  each  trip. 
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The  somewhat  common  usage  on  inland  steamboats  of  having  the 
dining-room  on  a  deck  below  the  water  line  is  not  one  to  be  commended. 
Such  a  position  renders  proper  cleanliness  and  ventilation  more  difficult, 
and  tends  to  unwholesomeness. 

The  holds  of  steamboats  are  more  likely  than  those  of  steamships  to 
become  the  recipients  of  the  frequent  storage  of  perishable  articles  of 
food  and  freight.  They  therefore  urgently  need  to  be  frequently  emptied, 
cleansed,  and  freshly  whitewashed. 

Your  committee  cannot  allow  the  opportunity  to  pass  without  once 
again  referring  to  the  all-important  matter  of  the  exposure  of  the  travel- 
ing public,  on  steamboats  as  elsewhere,  to  the  danger  of  contracting  dis- 
ease from  fellow-travelers,  suffering  from  consumption,  who,  in  their 
expectorations,  scatter  infectious  material  broadcast.  Objectionable  and 
indefensible  as  it  is  at  all  times,  with  steamboat  saloons  closed  and  artifi- 
cially heated,  the  expectorator's  filthy  habit  becomes  especially  dangerous 
to  other  passengers.  The  sputa,  drying  on  the  decks,  rise  as  dust,  to  be 
inhaled,  and  to  add  to  the  great  list  of  the  victims  of  this  fell  destroyer 
of  mankind.  All  spittoons  that  it  may  be  necessary  to  provide  should 
contain  water,  or  a  disinfecting  solution,  which  should  be  frequently 
renewed. 

And  it  would  be  well  that  all  states,  provinces,  and  cities  should  add 
to  their  sanitary  codes  a  prohibition  against  spitting  on  the  floors  and 
decks  of  ferry  and  other  steamboats ;  and  should  require  all  steamboat 
companies  to  prominently  post  in  their  boats  printed  notices  forbidding 
this  spitting,  and  to  enforce  the  same.  It  is  a  matter,  doubtless,  difficult 
to  enforce,  but  any  measure  of  success  therein  would  be  a  definite 
improvement  upon  existing  conditions.  And  with  the  advancing  educa- 
tion of  the  general  public  in  the  knowledge  and  belief  in  the  contagious- 
ness of  consumption,  and  the  methods  to  be  employed  to  limit  and  pre- 
vent its  spread — to  which  education  such  printed  notices  may  be  made 
to  contribute — an  ever  increasing  degree  of  success  may  be  confidently 
hoped  for. 

^  f.  montizambert,  m.  d., 

Albert  L.  Gihon,  M.  D., 
Samuel  H.  Durgin,  M.  D. 

DISCUSSION   ON   STEAMSHIP  AND   STEAMBOAT  SANITA- 
TION. 

Dr.  S.  a.  Knopf,  of  New  York  city. — I  am  particularly  interested  in 
the  subject  of  tuberculosis,  and  was  highly  gratified  to  hear  the  recom- 
mendation, but  I  should  like  to  suggest  one  thing  which  I  believe  the 
speaker  forgot  to  mention,  namely,  that  simple  spittoons  do  not  suffice. 
We  must  insist  that  all  tuberculous  patients  shall  have  pocket  flasks. 
A  somewhat  extensive  experience  with  consumptives  has  taught  me  that 
very  few  of  them  know  how  to  use  spittoons  properly,  particularly  the 
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ladies.  I  have  not  met  a  lady  who  could  properly  use  a  spittoon.  The 
steamboat  companies,  or  those  who  are  in  authority,  in  trying  to  prevent 
the  spread  of  tuberculosis,  should  pay  particular  attention  to  the  care  of 
the  expectoration,  and  to  the  necessity  of  having  all  tuberculous  patients 
provided  with  pocket  flasks. 

Dr.  Albert  L.  Gihon. — I  would  say,  for  the  benefit  of  the  doctor  who 
has  just  spoken,  that  the  ladies  have  a  much  more  effective  way  of  dis- 
posing of  their  sputum,  by  using  pocket  handkerchiefs  and  throwing 
them  away. 

Dr.  Knopf. — That  is  true,  but  I  do  not  think  there  is  anything  more 
unhygienic  than  spitting  in  handkerchiefs. 
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By  Prof.  S.  HOMER  WOODBRIDGE,  Chairman. 

I  have  found  it  impossible,  since  receiving  a  form  of  official  notification 
of  my  appointment  as  chairman  of  the  committee  on  "  Car  Sanitation,"  to 
myself  prepare  any  paper  worthy  of  the  name  of  a  report,  or  to  obtain 
from  others  material  of  sufficient  value  to  present  to  the  Association.  It 
was  only  by  accident  that  some  months  ago  I  discovered  my  name  at  the 
head  of  this  committee,  and  my  subsequent  correspondence  with  two  of 
the  members  of  the  committee  left  me  still  in  doubt  as  to  what  might  be 
the  significance  of  the  position  given  my  name,  or  as  to  what  the  duties 
required  or  expected  of  me  would  be. 

The  somewhat  unusual  pressure  of  work  through  the  winter  and  spring 
made  it  almost  impossible  for  me  to  attempt  anything  in  the  way  of  spe- 
cial study,  or  investigation,  or  experimentation  in  the  direction  of  the 
warming  and  ventilation  of  cars. 

The  paper  which  I  had  the  honor  to  present  to  the  Association  at  its 
meeting  two  years  ago,  and  also  a  copy  of  the  drawings  made  to  illustrate 
the  plan  then  proposed,  were,  however,  submitted  to  a  company  engaged 
in  the  construction  of  railway  passenger  cars,  and  to  a  master  builder 
well  known  in  New  England.  The  paper  and  the  plans  were  held  for 
some  time  by  these  gentlemen,  and  a  verbal  report  was  rendered  some- 
thing like  a  month  ago.  In  the  opinion  of  these  gentlemen,  there  existed 
room  for  a  very  considerable  improvement  in  both  the  warming  and  ven- 
tilation of  cars.  The  plans  proposed  were  regarded  by  them  as  feasible 
and  practicable,  and  the  belief  was  expressed  that  if  a  strong  and  inde- 
pendent railroad  company  which  builds  its  own  cars — such,  for  instance, 
as  the  Pennsylvania  Railroad  company — could  become  interested  in  the 
plan  and  should  take  the  lead  in  revolutionizing  car  heating  and  ventila- 
tion, the  prospects  seemed  good  for  a  general  advance  in  this  important 
department  of  car  sanitation  throughout  the  country. 

I  had  sincerely  hoped  that,  previous  to  this  year's  meeting  of  the  Asso- 
ciation, I  might  enlist  the  interest  of  some  of  the  influential  members  of 
the  Pennsylvania  Railroad,  or  some  other  company,  in  this  undertaking. 
I  have,  however,  been  compelled  to  submit  to  force  of  circumstances, 
which  has  kept  me  closely  to  my  professional  and  Institute  work. 

I  shall  certainly  be  glad  to  do  all  in  my  power  to  further  this  and  cor- 
relative work  in  whatever  capacity  it  may  please  the  Association  to  ask 
me  to  serve,  but  would  request  that  if  any  special  services  are  desired,  or 
special  duties  are  expected  of  me,  due  notification  to  that  efi^ect  be  given 
as  early  as  possible  after  any  action  affecting  such  duties  may  be  taken 
by  the  Association. 

Permit  me  to  say,  in  connection  with  the  heating  and  ventilation  of 
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cars,  that  the  action  of  the  railroad  commissioners  of  Massachusetts  with 
reference  to  the  subject  should  not  be  regarded  as  discouraging  or 
deterrent.  The  resolution  passed  by  the  legislature  was  evidently  the 
outcome  of  a  concerted  effort,  on  the  part  of  some  interested  in  patented 
methods  for  car  ventilation,  to  create  a  demand  for  methods  or  devices 
in  which  they  were  pecuniarily  concerned.  This  was  made  apparent  at 
the  hearing,  and  for  that  reason  the  whole  proceeding  lost  the  dignity 
and  force  which  would  have  been  given  to  it  had  the  motives  of  the  peti- 
tioners appeared  humane  rather  than  mercenary. 

It  must  be  remembered,  also,  that  the  territory  of  Massachusetts  is  so 
small  that  within  the  limits  of  four  or  five  hours  a  train  may  pass  through 
that  territory  in  the  direction  of  its  greatest  extension.  The  question  of 
legislation  within  so  small  a  state  is  of  relatively  small  importance  when 
it  is  remembered  that  the  importance  of  proper  ventilation  increases  with 
the  distance  of  train  travel,  or  in  connection  with  through  rather  than 
with  local  trains.  The  question  is  of  a  wholly  different  character  from 
that  relating  to  the  one  of  heating  cars  by  methods  which  shall  exclude 
special  danger  to  firing  a  train  in  case  of  accident  and  wreck. 

The  legal  compulsion  of  effective  car  ventilation  within  the  limits  of 
Massachusetts  upon  cars  in  trains  run  from  Boston  to  Chicago,  St.  Louis, 
Denver,  and  San  Francisco,  would  be  difhcult,  and  would  lead  to  com- 
plications which  would  prove,  it  is  believed,  well  nigh  insurmountable. 
It  would  seem  that  something  like  interstate  agitation  and  regulation 
are  requisite  to  any  legislative  advancement  in  this  field  of  hygienic 
improvement. 

For  this  reason  it  seems  again  the  better  way  that  the  movement 
should  originate  within,  or  at  least  be  fostered  by,  some  strong  railroad 
corporation  which  shall  set  the  pace  for  other  railroads  to  eventually  put 
themselves  in  step  with. 

It  would  interest  the  members  of  the  Association  to  become  familiar 
with  a  new  type  of  parlor  and  sleeping  car  which  has  been  designed  by 
a  Boston  gentleman,  and  for  the  building  of  which  a  company  is  now 
being  formed.  The  car  is  known  locally  as  the  "Osgood,"  from  Dr. 
Osgood,  its  inventor.  It  is  a  radical  departure  in  many  respects  from 
the  sleeper  with  which  we  are  generally,  and  for  the  most  part  unpleas- 
antly, familiar. 

Apart  from  the  many  devices  which  the  ingenuity  of  the  inventor  has 
furnished,  and  many  of  which  seem  to  the  writer  to  be  inappropriate  to 
railroad  car  construction,  and  some  as  having  in  them  more  of  an  ele- 
ment of  the  fanciful  than  of  utility,  there  yet  remain  some  features  of 
hygienic  character  which  seem  worthy  of  notice. 

The  contracted  and  pent-up  character  of  the  lower  berth  is  ingeniously 
avoided  by  making  a  direct  and  generous  open  communication  between 
this  berth  and  the  upper  part  of  the  car,  and  by  placing  within  the  com- 
partment occupied  by  the  lower  berth  a  register  having  such  claimed  con- 
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nection  with  the  outside  air  as  to  furnish  an  abundance  of  pure  air,  which 
may  be  tempered  at  the  will  of  the  occupant  by  the  manipulation  of  a 
readily  accessible  lever.  The  ventilation  of  the  upper  berth  is  provided 
for  in  a  similar  manner.  The  accompanying  pamphlet  will  illustrate  the 
many  possibilities  designed  for  the  internal  arrangement  of  this  car, 
which,  however,  do  not  for  the  most  part  concern  the  sanitarian. 

Among  other  hygienic  features  of  the  car  is  a  compartment  fitted  up 
for  either  the  disinfecting  or  sterilizing  of  bedding.  It  is  of  ample  size, 
and  is  furnished  with  heaters  for  bringing  the  compartment  as  nearly  to 
the  temperature  of  the  steam  carried  under  pressure  in  the  pipes  beneath 
the  cars  as  possible,  and  is  provided  for  special  and  thorough  ventilation 
from  beneath  the  compartment  outward  through  the  roof. 

After  a  somewhat  superficial  examination  of  the  special  devices  for 
heating  and  for  ventilation,  and  of  other  arrangements  of  the  car,  I  am 
compelled  to  regard  the  whole  provision  as  requiring  the  larger  practical 
experience  of  a  master  car  builder  to  reduce  it  to  entire  practicability  and 
the  highest  utility,  and  also  the  aid  of  a  competent  heating  and  ventilat- 
ing engineer  to  obtain  the  hygienic  conditions  of  atmosphere  promised  by 
the  promoters  of  the  enterprise. 
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By  GRANVILLE  P.  CONN,  A.  M.,  M.  D.,  Concord,  N.  IL 

Your  committee  have  the  honor  to  report,  that  during  the  past  year 
more  than  ordinary  interest  has  been  exhibited  in  this  work.  The  public 
have  discussed  the  subject  through  the  press;  the  journals  representing 
workmen  connected  with  railways  and  car  construction,  have  shown  com- 
mendable zeal,  in  their  interest  and  desire  to  push  along  a  matter  so 
necessary  for  the  public  good.  It  is  gratifying  to  all  sanitarians,  and 
those  who  have  occasion  to  spend  considerable  time  in  railway  trains,  to 
know  that  education  in  this  direction  has  taken  a  firm  hold  upon  the  pub- 
lic mind.  The  mechanic  has  shown  an  interest  in  the  work  by  the  appli- 
cation of  rules  and  regulations  governing  car  sanitation,  and  since  our 
last  meeting,  a  board  of  railroad  commissioners — instructed  by  the  legis- 
lature— have  held  public  hearings,  in  order  to  investigate  and  report  upon 
the  availability  of  various  systems  of  ventilation. 

The  design  of  this  report  being  a  desire  to  keep  this  association  in 
touch  with  all  who  are  interested  in  this  humanitarian  subject,  I  shall 
quote  liberally  from  the  published  transactions  of  such  co-workers  as  I 
have  been  able  to  read  and  review. 

It  is  the  aim  of  your  committee  to  give  a  resutne  of  what  has  taken 
place  since  the  last  meeting  of  this  association,  hoping  that  others  will 
prepare  and  read  papers,  that  will  interest  the  members  present,  and 
prove  to  be  educational  to  the  managers  of  our  railways  as  well  as  to  the 
public.  During  the  past  three  years  the  committee  on  publication  of  this 
association  have  had  two  or  three  hundred  reprints  of  the  report  of  this 
committee  and  the  papers  upon  this  subject  printed  and  distributed 
among  railroad  men,  and  I  feel  sure,  that  in  this  way,  we  have  interested 
some  who  might  not  otherwise  have  heard  of  our  work. 

LEGISLATION. 

In  a  general  way  it  may  be  a  question  whether  legislation  is  a  desirable 
means  of  bringing  about  the  practical  application  of  any  of  the  mechanical 
arts  as  applied  to  hygiene ;  yet  it  was  invoked  by  the  legislature  of  Mas- 
sachusetts, in  1896,  under  the  following  resolution  : 

Resolved,  That  the  board  of  railroad  commissioners  is  hereby  instructed  to  make  an 
investigation  into  the  general  subject  of  the  ventilation  of  jiassenger  cars  used  on  steam 
railroads  and  street  railways,  including  an  investigation  into  the  systems  of  ventilation 
now  in  use  and  other  systems,  with  special  reference  to  the  question  whether  there  are 
any  systems  of  ventilation  which  should  be  adopted  in  whole  or  in  part  by  railroad  and 
street  railway  corporations  in  this  Commonwealth.  Said  board  shall  report  in  print  the 
result  of  their  investigation,  with  their  recommendations,  if  any,  to  the  next  general  court 
on  or  before  the  first  Wednesday  of  February  in  the  year  eighteen  hundred  and  ninety- 
seven. 
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In  compliance  with  this  resolution,  the  railway  commission  of  Massa- 
chusetts advertised  for  a  public  hearing  at  the  office  of  the  board,  Novem- 
ber 17,  1896,  and  by  adjournment  this  was  continued  to  November  25, 
and  again  to  December  i,  1896.  The  interest  that  was  manifested  in 
these  hearings  was  not  such  as  to  cause  much  enthusiasm  as  is  shown  in 
the  following  from  the  report  of  this  commission,  which  says  : 

"  With  the  exception  of  the  railroad  officials  and  the  patentees  of  ven- 
tilating devices,  only  three  persons  made  any  remarks  at  the  hearings, 
and  no  one  of  these  urged  the  expediency  of  legislative  action."     *  * 

The  report  informs  us  that :  "  Three  patented  systems  for  the  ventila- 
tion of  cars  were  presented  at  the  hearings."  And  that  each  of  these  sys- 
tems was  represented  by  its  inventor  and  that : 

"  Each  of  these  inventors  claimed,  and  apparently  with  entire  sincerity 
as  well  as  absolute  conviction,  that  his  is  the  '  only  perfect  system  of  car 
ventilation,'  and  that  all  other  methods  are  comparatively  worthless."  * 

The  above  is  sufficient  to  allow  any  unbiased  person  to  infer  that  the 
legislature  of  Massachusetts  was  induced  to  pass  a  resolution,  ordering 
an  investigation,  by  a  few  men  having  a  patented  and  therefore  an  exclu- 
sive method  of  ventilation  which  they  designed  to  have  forced  upon  the 
railroads  of  the  state. 

Naturally  enough,  this  being  only  one  of  the  conditions  necessary  for 
improved  car  sanitation  it  found  but  little  favor  with  the  investigating 
committee.  From  the  text  of  the  report  it  is  evident  that  the  commission 
patiently  and  impartially  listened  to  the  descriptions  of  the  inventors ; 
carefully  examined  models  and  drawings  made  to  illustrate  the  working 
of  their  devices,  and  called  to  their  aid  in  solving  the  problem  of  ventila- 
tion, practical  railroad  men  who  were  duly  conversant  with  the  difficulties 
to  be  overcome. 

The  questions  considered  by  the  board  were  arranged  as  follows : 

1.  Are  the  methods  of  ventilating  passenger  cars  now  in  general  use 
reasonably  satisfactory  ? 

2.  If  not,  are  there  any  methods  which  have  been  shown  by  experience 
or  otherwise  proved  to  be  on  the  whole  more  satisfactory  ? 

3.  Is  it  at  present  desirable  that  there  should  be  any  specific  legisla- 
tion on  the  subject  ? 

The  report  shows  that  these  questions  were  separately  considered  and 
that  in  dealing  with  the  methods  of  ventilating  passenger  cars,  variations 
of  climate,  differences  in  speed,  how  to  introduce  fresh  air  and  exclude 
dust  and  cinders,  were  discussed  at  considerable  length.  The  exponents 
of  the  three  patented  systems  were  allowed  to  fully  describe  and  illustrate 
the  principles  of  their  designs,  and  the  officers  of  different  roads  were 
heard  in  regard  to  the  practicability  of  such  devices  being  used.  It  does 
not  appear  that  the  commission  were  impressed  with  the  idea  that  the 
public  were  inconvenienced  to  any  great  extent,  as  they  say : 
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"  The  evil  does  not  appear,  however,  to  be  by  any  means  so  serious  as 
it  is  sometimes  depicted  by  theorists,  valetudinarians,  and  the  inventors 
of  ventilating  apparatus  ;  and  the  present  methods  if  properly  used, 
would  undoubtedly  give  much  better  results  than  they  do.  The  trouble 
frequently  appears  to  be  that  the  means  provided  are  7iot  intelligently  and 
systematically  used  by  trainmen,  or  that  their  use  is  not  permitted  by  pass- 
engers. Many  persons  object,  often  unreasonably,  to  the  opening  of  a 
ventilator  near  them,  and  it  is  not  an  uncommon  thing  to  find  a  car  with 
all  of  the  clear-story  ventilators  closed.  Such  was  the  case  in  three  out 
of  the  eight  sleeping  cars  of  which  the  air  was  tested  and  the  results 
given  in  the  report  of  a  committee  of  the  Master  Car-Builders'  Associa- 
tion in  1894."  ********** 

A  paragraph  in  that  report  touches  on  one  of  the  difficulties  just 
referred  to,  and  proposes  a  remedy,  which  the  commission  incorporates  in 
their  report  as  follows  : 

"  Great  improvement  could,  however,  be  made  in  the  condition  of  the 
air  in  our  crowded  passenger  cars,  if  the  trainmen  were  compelled  to  pay 
proper  attention  to  the  ventilators.  A  regular  set  of  instructions  should  be 
farjiished  them  for  their  guidance,  and  division  officers  should  be  instructed 
to  pass  through  the  train  at  every  opportunity,  and  to  report  cases  where  the 
vetitilators  have  been  neglected,  and  the  air  is  overheated  or  foul,  to  the  divi- 
sion superintendent  for  discipline.^  The  men  would  then  soon  learn  to  at- 
tend to  this  part  of  their  duty.  Sleeping  car  companies  should  have  a 
code  of  rules  printed  and  posted  in  the  cars,  and  their  porters  and  con- 
ductors should  be  made  to  observe  such  rules."  ***** 

The  commission  further  quote  from  a  paper  presented  at  the  meeting 
of  this  association  in  Denver,  1895,  by  Prof.  S.  H.  Woodbridge  of  the 
Massachusetts  Institute  of  Technology.  A  portion  of  the  quotation  was 
as  follows : 

"  It  would  seem  to  be  of  more  than  doubtful  utility  to  equip  coaches 
with  carefully-designed  means  for  ventilation,  unless  railroad  employees 
are  systematically  trained  to  their  use,  and  they  and  the  traveling  public 
are  educated  to  habits  of  cleanliness,  and  are  free  from  the  trouble- 
making  notions  and  imaginings  which  prevail,  even  among  cultivated 
people,  with  reference  to  ventilation.  The  proper  function  of  ventilation 
begins  only  after  cleanliness  has  done  its  most  perfect  work.  For  a  long 
time  to  come,  to  an  innocent  and  dutiful  ventilation  is  even  likely  to  be 
laid  the  sin  of  uncleanliness  of  person  and  environment." 

Regarding  the  second  proposition  under  which  the  investigation  was 
conducted,  the  commission  say  : 

"Admitting  that  the  methods  now  in  general  use  are  not  all  that  could 
be  desired,  and  that,  in  fact,  they  fall  far  short  of  an  ideal  system,  the 
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question  arises  whether  there  is  any  other  available  system  which  is  radi- 
cally better,  or,  on  the  whole,  more  satisfactory.  The  answer  must  be 
that  no  such  system,  so  far  as  the  Board  has  been  able  to  learn,  has  as 
yet  been  discovered  and  has  borne  the  test  of  practical  success,  though 
it  is  probable  that  a  more  perfect  system  may  yet  be  devised." 

After  going  into  the  detail  of  various  systems  that  have  been  presented 
to  railway  companies  and  for  considerable  periods  used  by  them,  the 
commission  say  : 

"We  are  satisfied  by  the  evidence  adduced  at  the  hearings,  as  well  as 
by  information  obtained  from  other  sources,  that  the  railroad  corporations 
of  the  country  have  not  been  indifferent  to  the  importance  of  car  ventila- 
tion as  effecting  the  health  and  comfort  of  their  passengers.  They  have 
made  it  for  many  years  the  subject  of  study  and  experiment.  The  ques- 
tion of  cost  does  not  appear  to  have  controlled  their  action,  and  the  dif- 
ference of  cost  is  not  indeed  a  factor  of  much  account,  at  least  in  the  con- 
struction of  new  cars,  as  between  the  practicable  systems  open  to  selec- 
tion. The  companies  have  from  time  to  time  allowed  one  or  more  of 
their  cars  to  be  fitted  up,  under  the  immediate  direction  of  the  inventor, 
with  any  system  that  seemed  to  promise  better  ventilation,  and  have 
given  the  system  a  fair  trial  on  their  roads.  Each  of  the  systems  pre- 
sented at  their  hearings  has  had  or  is  having  this  opportunity.  If  any 
system,  after  years  of  persistent  advocacy,  has  failed  of  general  adoption, 
it  must  be  because  the  supposed  merits  of  the  system  have  failed  to 
impress  themselves  upon  the  practical  railroad  men,  upon  scientific 
experts,  and  upon  the  general  public."  ****** 

The  conclusion  of  the  Board  of  Railroad  Commissioners  was  as  follows  : 

"  It  has  not  been  made  apparent  to  the  Board,  by  the  testimony  at  the 
hearings  or  otherwise,  that  there  is  grievious  complaint  by  the  travelling 
public  about  the  ventilation  of  passenger  cars,  on  either  railroads  or 
street  railways  ;  or  that  there  is  any  general  demand  for  radical  reform  or 
relief  through  mandatory  legislation.  Much  more  frequent  complaints 
come  to  our  ears  of  the  overheating  or  underheating  of  cars  than  of  their 
foul  or  vitiated  atmosphere.  It  is  perhaps  safe  to  say  that  the  com- 
plaints of  bad  or  insufficient  car  ventilation  are  not  more  numerous  or 
well-grounded  than  these  which  are  heard  with  respect  to  many  public 
buildings  and  places  of  assembly,  for  whose  ventilation  experts  of  high 
repute  have  been  employed  and  no  expense  has  been  spared;  and  the 
problem  is  less  difficult  and  complex  in  the  latter  than  in  the  former  case. 
This,  however,  is  no  reason  why  there  should  not  be  persistent  study  and 
effort  for  the  more  perfect  ventilation  of  passenger  cars. 

"It  is  evident  from  all  that  has  been  said,  that  car  ventilation  is  still  in 
its  experimental  stage ;  and  that  no  artificial  system  or  method  has  as 
yet  been  so  fully  perfected  and  so  thoroughly  approved  by  successful  use, 
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as  to  warrant  the  board  in  recommending  its  general  adoption  under  the 
constraint  or  regulation  of  law.  The  board,  accordingly  reports,  as  the 
result  of  its  investigation,  that  no  specific  legislation  on  this  subject 
appears  to  be  at  present  expedient." 

(Quotations  from  the  report  to  the  Massachusetts  legislature.) 

From  this  it  is  evident  that  the  commission  and  the  managers  of 
railways  conceded  that  the  public  did  not  receive  the  benefit  they  should 
from  the  ventilating  devices  now  in  use  by  reason  of  the  want  of  expert- 
ness  or  want  of  knowledge  of  the  trainmen.  Some  years  since  the 
writer  called  attention  to  the  fact  that  trainmen  should  be  thoroughly 
educated  in  all  the  work  they  were  expected  to  perform,  as  the  following 
quotation  will  evidence  : 

"  The  automatic  brake  has  been  in  use  for  many  years,  yet  it  has  been 
necessary  on  some  roads  to  fit  up  a  car  with  all  the  latest  improvements 
and  with  a  competent  instructor,  to  go  from  on*  division  point  to  another, 
form  the  men  into  small  classes,  and  teach  them  not  only  the  ordinary 
manipulation  of  the  power  brake  on  trains  having  a  clear  track,  but  the 
possible  extraordinary  application  of  the  same  appliance  when  emergencies 
arise.  It  is  understood  that  such  instruction  is  considered  a  good  invest- 
ment in  teaching  the  men  many  practical  ideas  that  were  not  familiar  to 
them,  because  nothing  had  occurred  to  bring  out  the  possible  power  of 
the  automatic  machine  under  circumstances  requiring  quick  thought  and 
action.  In  matters  pertaining  to  the  hygiene  of  passenger  cars,  trainmen 
should  be  taught  how  to  use  every  device  for  heating,  lighting,  ventilating, 
and  cleaning  of  coaches,  as  well  as  how  to  make  slight  repairs,  and  while 
it  may  not  be  generally  expected  that  trainmen  will  attend  to  the  cleaning 
of  their  coaches,  yet  he  should  be  instructed  in  how  it  should  be  accom- 
plished, in  order  that  he  may  at  a  glance  be  able  to  inspect  and  report 
upon  the  sanitary  condition  of  a  car  before  it  leaves  the  train  house." — 
{Medico  Legal  jfournal  of  New  York.) 

Let  us  hope  in  the  future  the  "  School  of  Instruction  "  on  our  railways 
will  be  made  to  include  so  much  of  the  elementary  principles  of  hygiene 
and  sanitation  as  to  insure  not  only  courteous  treatment  from  trainmen, 
but  also  the  best  possible  application  of  such  devices  as  are  being  used 
in  heating,  lighting,  and  ventiljiting  the  coaches.  We  are  ready  to  admit 
that  no  amount  of  training  will  furnish  brains  to  any  class  of  people,  but 
to  educate  men  thoroughly  in  the  work  they  are  expected  to  perform,  will 
ensure  better  results  and  less  disappointment  than  with  untrained  em- 
ployees. 

NEWSPAPER  AID. 

At  times  the  power  of  the  press  in  influencing  public  opinion  seems 
almost  unlimited.  Editors  and  reporters  are  usually  men  of  keen  per- 
ception and  quick  to  observe  any  and  all  things  pertaining  to  the  comfort 
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and  well-being  of  the  traveling  public.  Their  criticisms  sometimes  are 
very  severe  and  their  commendations  at  other  times  are  so  lavish  and  so 
extravagant  in  language  that  one  almost  wonders  if  there  is  not  a  selfish 
motive  which  governs  their  actions.  Our  eastern  papers  have  discussed 
the  questions  of  car  sanitation  quite  freely  during  the  past  year.  The 
Boston  Herald  on  the  12th  of  September  under  the  caption  of  "Two 
Ways  of  Doing  It,"  discussed  the  physical  and  sanitary  conditions  of  a 
certain  railroad  running  out  of  Boston,  and,  after  speaking  of  frequent 
accidents  that  prevailed  along  that  line  and  the  discomfort  of  persons 
going  over  the  same  a  few  years  since,  said : 

"At  present  this  line  is  as  free  from  mishaps  as  any  road  in  the  coun- 
try, and  not  only  this,  but  the  matter  of  cleanliness  is  also  worthy  of 
mention.  The  interior  of  the  cars  is  always  sweet  and  clean  when  they 
come  from  the  yard,  the  windows  are  free  from  finger  marks  and  stains, 
there  are  no  little  heaps  of  dust  and  cinders  in  the  corners  of  the  sills, 
and  a  passenger  taking  a  seat  does  not  experience  a  feeling  that  he  is 
sitting  down  in  an  ash  heap." 

Now  a  statement  like  the  foregoing  may  not  add  to  our  knowledge  con- 
cerning railway  sanitation,  yet  it  is  of  interest  to  us,  because  it  serves  'as 
an  indication  that  the  labor  of  the  American  Public  Health  Association 
has  not  been  in  vain ;  that  the  papers  read  and  published  have  had  an 
educational  influence  that  is  bearing  fruit ;  that  the  public  are  becoming 
critical ;  that  travelers  demand  sanitary  conditions  which  were  not  con 
sidered  necessary  only  a  few  years  since ;  that  the  managements  of  news- 
papers and  periodicals,  quickly  realizing  the  importance  of  the  work,  are 
nobly  responding  to  the  call  for  information  upon  a  vital  topic,  and  are 
placing  themselves  in  the  front  rank  as  educators  on  this  subject  the  same 
as  in  all  others. 

In  another  edition  of  the  same  paper,  the  matter  of  car  sanitation  was 
again  discussed  and  among  other  things  which  were  said  by  its  editor,  I 
selected  the  following  paragraphs  : 

"  The  trains  are  crowded  with  passengers,  many  of  whom  have  to 
endure  for  days  and  nights  the  discomfort  inevitably  attendant  upon 
railroad  transportation  where  cramped  quarters  are  the  necessary  accom- 
modations for  all  but  the  millionaire  or  the  railroad  president. 

"  The  great  transportation  companies  which  carry  on  the  bulk  of  this 
business  do  their  best  to  provide  for  the  comfort  of  their  patrons  by  the 
use  of  easy  riding  rolling  stock,  dining-,  parlor-,  smoking-,  and  sleeping- 
cars,  vehicles  which  are  frequently  fitted  up  and  decorated  in  too  gor- 
geous a  manner  for  simple  everyday  employment.  But  there  are  certain 
annoyances — annoyances,  that  in  hot  weather  become  almost  intolerable — 
which  might  be  cured  if  the  various  railroad  companies  were  to  take  the 
matter  fairly  in  hand.  These  are  the  nuisances  of  smoke,  cinders,  and 
dust  "************ 
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"By  the  employment  of  scientific  methods  it  is  easily  possible  to  carry 
passengers  from  Boston  to  Chicago  with  no  more  annoyance  from  the 
three  evils  we  have  complained  of  than  if  we  went  thither  in  a  balloon. 
The  traveler  who  washes  his  face  after  a  few  hours'  passage  in  a  railway 
train,  where  the  windows  are  kept  open  for  proper  ventilation  or  for  cool- 
ness, finds  that  his  ears,  eyes,  and  nostrils  are  blackened  with  smoke  and 
cinders.  He  is  made  aware  by  the  penetrative  powers  of  this  dirt  that 
not  a  little  of  it  has  passed  down  into  his  lungs  in  the  process  of  breath- 
ing, a  consumption  of  mineral  matter  which  can  hardly  be  conducive  to 
health.  This  consciousness  of  being  dirty  is  extremely  offensive  to  most 
well-bred  persons,  and  yet  this  is  a  penalty  now  imposed  upon  those  who 
patronize  our  steam  railroad  conveyances."  ***** 

"  Under  the  conditions  we  have  just  named — the  absence  of  dust,  smoke, 
and  cinders — traveling  by  railway  in  summer  would  be  transformed  from 
a  dreaded  ordeal  into  a  decidedly  agreeable  experience.  Those  who  have 
ridden  in  the  electric  cars  over  a  grassed  track-bad  do  not  need  to  be 
told  that  there  is  something  positively  exhilarating  in  thus  rushing  through 
the  pure  air,  particularly  on  a  hot  day  in  summer.  The  experience  would 
be  precisely  the  same  in  railway  trains  if  the  railway  companies  would 
make  the  relatively  slight  reforms  needed  to  do  away  with  the  nuisances 
to  which  we  have  referred.  Under  such  circumstances  the  traveler  at  the 
end  of  a  500  miles'  trip  on  a  railway  train  would  be  just  as  free  from  the 
sense  of  dirtiness  as  though  he  had  made  the  same  distance  on  a  sailing 
vessel  instead  of  a  railway  train.  This  improvement  is  of  vastly  greater 
importance  to  the  traveling  public  than  that  which  consists  in  having 
bath  tubs  and  barber  shops  on  railway  trains,  and  is  one  which,  appar- 
ently, can  be  brought  about  at  relatively  slight  expense.  In  other  words, 
it  is  much  more  a  question  of  efficiency  in  administration,  in  using  the  best 
methods,  than  of  increased  corporate  outgo." 

Thousands  of  the  traveling  public  will  recognize  the  truth  contained  in 
these  quotations  and  would  gladly  hope  to  see  an  improvement.  It  is 
probable  that  such  improvement  will  ultimately  come  to  their  relief,  but 
it  is  too  much  to  expect  that  it  will  take  place  all  at  once.  Such  improve- 
ment and  relief  must  take  place  gradually  and  be  the  outgrowth  of  the 
higher  education  in  hygiene  and  sanitation. 

Your  committee  has  always  taken  the  ground  that  good  sanitary  condi- 
tions of  a  car  or  a  train,  with  hygienic  stations  and  good  road  beds,  was 
the  best  advertising  medium  that  any  road  could  adopt,  and  that  without 
this,  no  amount  of  advertising  would  make  a  road  popular  to  the  traveling 
public.  As  the  public  become  more  and  more  educated  in  hygiene  this 
becomes  more  and  more  apparent,  and,  therefore,  railway  managers  and 
others  having  to  do  with  the  sanitation  of  cars  and  in  catering  to  the 
welfare  and  comfort  of  the  public,  must  continue  to  study  the  subject,  in 
order  to  keep  up  with  the  demands  of  the  times. 

It  is  considered  necessary  on  the  part  of  many  of  our  large  roads  to 
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have  an  advertising  department,  complete  in  every  particular  and  with  a 
competent  head  to  direct  its  work.  It  is  undoubtedly  true  that  such  a 
department  is  a  necessity  and  pays  a  good  dividend  upon  the  amount 
invested.  However,  if  this  department  would  keep  up  to  date,  it  must 
take  cognizance  of  the  sanitary  condition  of  its  trains,  its  stations,  its 
yards  and  grounds.  For  the  past  few  years  a  great  many  people  are  trav- 
eling across  the  continent,  and  from  state  to  state,  in  the  pursuit  of  health 
or  pleasure.  In  the  summer  they  are  going  north  and  east  to  popular 
summer  resorts,  and  in  the  winter  to  the  south  and  west  in  search  of 
health  or  to  escape  the  rigorous  climate  of  their  homes.  Such  people  pay 
well  for  their  accommodations,  and  while  it  is  pleasant  to  them  to  have 
the  press  agent  of  a  road  describe  in  an  agreeable  manner  the  resorts  to 
which  his  road  would  invite  them  to  make  a  home,  yet,  however  beautiful 
such  resorts  might  be  when  reached,  and  however  much  enjoyment  might 
be  taken  and  rest  obtained  while  sojourning  in  their  elegant  and  palatial 
hotels,  to  be  carried  to  such  a  place  in  an  unwholesome  and  filthy  train, 
and  waited  upon  by  discourteous  servants  of  the  road,  goes  a  long  way 
towards  destroying  any  influence  which  the  advertising  agent  may  have 
created. 

An  able  writer  has  said  :  "  We  flee  from  deadly  horrors  of  climate  to 
be  fastidiously  critical."  This  is  true  of  a  very  large  class  of  well-to-do 
people  who  migrate  north,  south,  east,  or  west,  to  meet  the  varied  condi- 
tions of  climate  as  can  be  done  in  the  United  States.  They  are  in  the 
pursuit  of  comfort,  and  untidy,  unventilated,  and  unwholesome  cars  are 
disturbing  elements  in  their  journey,  that  seem  like  an  unnecessary 
nuisance. 

During  the  last  month  in  our  southern  states,  considerable  interruption 
to  railway  travel  and  discomfort  to  travelers  has  been  occasioned  by  an 
outbreak  of  yellow  fever  along  or  near  the  Gulf.  I  do  not  know,  nor  has 
it  been  intimated,  that  the  want  of  hygienic  conditions  about  our  railroads 
or  their  trains  was  a  factor  in  the  development  of  the  disease.  But  after 
the  disease  was  declared  epidemic  at  any  town  or  city  along  its  line, 
people  naturally  were  afraid  of  their  trains  and  it  produced  a  great  loss  in 
traflfic  and  in  the  expense  in  the  care  of  rolling  stock.  It  is  generally 
admitted  that  yellow  fever  is  a  preventable  disease,  and  if  so,  interstate 
and  municipal  authorities  along  the  Gulf  coast  are  responsible  for  its 
outbreak.  It  is  true  that  railways,  like  individuals,  have  to  take  their 
chances  of  an  occurrence  of  epidemics  that  will  interrupt  business  rela- 
tions, yet  at  the  present  time,  with  all  the  power  that  is  granted  by  federal 
and  state  governments,  some  one  must  be  negligent  or  inefficient,  to  allow 
a  disease  of  this  character  to  obtain  a  foot-hold  and  spread  itself  over 
three  or  four  states. 

DISINFECTION  OF  RAILWAY  COACHES. 

Newspapers  and  periodicals  when  reviewing  or  commenting  upon  the 
work  of  sanitarians,  or  on  papers  presented  by  them,  oftentimes  leave  the 
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public  to  infer  that  the  paper  read  or  the  work  performed  was  of  no  espe- 
cial value  to  the  public,  by  reason  of  the  writer  failing  to  suggest  some  infal- 
lible remedy.  Heretofore,  in  these  reports,  I  have  very  carefully  avoided 
suggestions  of  this  kind,  for  the  reason  that  in  dealing  with  the  public  on 
one  side,  and  with  a  thorough-going  business  management  on  the  other, 
it  is  better  to  leave  the  matter  open  until  practical  experience  has  demon- 
strated the  practical  worth  or  worthlessness  of  various  disinfectants.  I 
have  been  prompted  to  take  this  course,  because  I  am  well  aware  that 
railway  managers,  in  their  good  nature,  have  spent  a  good  deal  of  money 
in  carrying  out  various  schemes  for  lighting,  heating,  and  ventilating 
railway  trains.  Some  progress  has  undoubtedly  been  made,  but  nothing 
has  been  evolved  at  all  commensurate  with  the  amount  of  money  spent. 
We  may  be  able  in  the  laboratory  to  demonstrate  upon  a  small  scale  our 
theory  regarding  certain  disinfectants,  and  their  possible  use  in  disinfect- 
ing material  and  railway  coaches,  but  oftentimes  it  does  not  follow  that  it 
does  good,  practical  work. 

After  the  reading  of  the  report  from  this  committee  at  Denver,  in  1895, 
Dr.  J.  J.  Kinyoun,  of  the  United  States  Marine  Hospital  Service,  opened 
the  discussion,  and  mentioned  formaldehyd  as  being  of  great  worth  in 
the  disinfection  of  this  class  of  material.  Since  then,  with  the  approval 
of  the  surgeon-general  of  the  United  State"^  Marine  Hospital  Service,  Dr. 
Kinyoun  has  made  an  extensive  study  of  this  agent  in  the  hygienic  lab- 
oratory connected  with  this  service,  the  results  of  which  were  published 
in  the  public  health  reports,  under  the  date  of  January  29,  1897. 

Since  the  publication  of  that  report,  I  understand  special  attention  has 
been  given  to  car  disinfection  with  this  agent,  and  while  his  experiments 
are  not  yet  completed,  he  feels  that  they  have  sufficiently  demonstrated 
its  use,  and  its  superiority  over  sulphur  and  ordinary  disinfecting  solu- 
tions, or  steam,  and  also  that  he  is  able  to  show  the  entire  practicability 
of  its  application.  Such  being  the  fact,  I  feel  that  I  am  justified  in 
recommending  this  substance  to  the  profession  and  to  the  managers  of 
railroads  for  the  purpose  of  disinfecting  cars  and  their  belongings.  Later 
in  this  report  it  will  be  shown  that  some  railroads  are  already  using  it 
with  satisfactory  results. 

In  a  paper  read  at  the  second  annual  meeting  of  the  Association  of 
Surgeons  of  the  Southern  Railway  company,  held  at  Lookout  Mountain, 
Tenn.,  June  29  and  30,  1897,  Dr.  Kinyoun  explained  the  manner  of  using 
formaldehyd,  at  considerable  length,  which  received  the  approbation  of 
the  surgeons  present. 

(From  the  Interjiational  Journal  of  Surgery,  October,  1897). 

A  careful  reading  of  this  report  demonstrates  the  necessity  of  coopera- 
tion with  the  chief  surgeons  of  our  railways,  in  order  that  the  work  of  dis- 
infection shall  be  properly  and  thoroughly  performed.  The  work  of  dis- 
infection with  formaldehyd  cannot  be  left  to  inexperienced  or  untrained 
men.     Whenever  it  is   performed  by  using  the  formaldehyd  gas,  it 
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becomes  necessary  that  a  trained  expert  have  charge  of  the  work,  and 
mixing  the  solutions  necessary  for  it  to  be  used  as  a  germicide  requires 
care  and  experience.  There  is  no  doubt  that  the  chief  surgeon  of 
the  road  might,  in  a  reasonable  length  of  time,  educate  a  good  and  bright 
foreman  of  the  cleaning  department  to  that  extent,  that  his  work  would 
be  fairly  reliable ;  yet,  in  times  of  epidemics,  when  car  service  was  run- 
ning through  an  infected  section  of  the  country,  it  would  be  necessary  for 
a  thorough  going  expert  to  take  charge  of  this  work.  I  have  had  no 
experience  with  the  use  of  formaldehyd  gas  as  a  disinfectant,  but  have 
been  cognizant  of  several  failures  to  do  good  work  by  reason  of  the  inex- 
perience of  the  would-be  operators.  For  more  than  two  years  I  have 
used  the  solution  of  formaldehyd  in  surgical  work,  and  consider  it  far 
superior  to  any  of  the  germicides  which  have  yet  been  brought  to  the 
notice  of  the  surgeon.  Its  power  to  prevent  suppuration,  or  to  lessen  its 
destructive  influence  where  pus  was  present,  has  been  wonderful  in  its 
results,  and  very  gratifying  to  the  patients. 

CAR  SANITATION  BY  MECHANICS. 

The  public  are  to  be  congratulated  that  the  mechanical  departments, 
having  to  do  with  the  construction  and  maintenance  of  rolling  stock,  are 
becoming  interested  in  the  matter  of  car  sanitation.  At  the  meeting  of 
the  twenty-eighth  annual  convention  of  the  Master  Car  Painters'  Associa- 
tion, which  was  held  at  Old  Point  Comfort,  Va.,  September  8,  9,  and  10, 
1897,  among  other  subjects  that  were  discussed,  was  the  matter  of 
car  sanitation  ;  and  while  it  had  to  do  largely  with  the  external  appearance 
of  cars,  yet  the  association  considered  the  matter  of  car  cleaning,  and  the 
rules  of  the  "  Big  Four  "  Railroad  on  this  subject  were  presented,  and,  I 
think,  were  unanimously  adopted  by  the  members.  This  Association  of 
Master  Car  Painters  is  a  representative  body,  being  composed  of  dele- 
gates from  all  the  principal  railway  shops  in  the  United  States,  who  are 
men  of  large  experience,  practical  ability,  and  enjoy  the  confidence  of  the 
management  of  the  roads  they  represent.  The  opinions  of  such  men  can, 
be  regarded  of  great  practical  value,  for  mere  theory,  however  fascinating 
it  may  be  when  presented  by  one  gifted  in  the  use  of  language,  utterly 
fails  to  find  favor  with  such  a  class  of  foremen,  unless  fully  supported  by 
incontrovertible  facts. 

The  Railway  Car  jfourjial,  which  is  the  official  organ  of  this  Associa- 
tion, in  its  October  "number,  gives  a  very  full  report  of  this  meeting,  and 
your  committee  are  under  many  obligations  to  its  editor  for  a  copy  of  the 
same.  The  Master  Car  Painters'  Association  is  to  be  congratulated  upon 
the  fact  that  they  have  so  able  a  journ^al  to  represent  their  work.  Two 
or  three  papers  bearing  directly  upon  this  subject  were  presented  and  the 
whole  matter  was  discussed  in  a  manner  to  show  that  these  men  were 
taking  a  decided  interest  in  this  matter. 

Members  of  the  American  Public  Health  Association,  as  well  as  of  the 
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Railway  Surgeons'  Association,  will  remember  that  the  writer  has  always 
advocated  a  union  of  work  and  an  interchange  of  ideas  between  the 
practical  mechanic  and  the  sanitarian  ;  and  I  am  very  glad  to  extend  a 
most  hearty  welcome  to  these  co-workers  in  sanitary  science,  and  bid  them 
God-speed  in  their  endeavor  to  effect  a  reform  in  railway  sanitation  ;  for 
whenever  work  of  this  kind  is  being  pushed  forward  by  a  demand  for  a 
reform  on  the  part  of  the  public  and  has  the  approval  of  the  constructive 
mechanic,  the  power  is  one  of  irresistible  force  and  grand  results  must 
naturally  follow. 

I  shall  quote  from  some  of  their  discussions,  and  submit  the  rules 
adopted  to  this  Association,  for  I  believe  that  as  sanitarians  we  can  do  our 
best  work  in  car  sanitation  by  getting  in  closer  touch  with  the  mechanic 
how  has  this  matter  personally  in  hand.  In  reading  their  report  it  was  very 
evident  that  these  men  were  looking  upon  this  matter  in  a  very  much  dif- 
ferent light  than  what  they  did  five  or  ten  years  since.  To  the  members 
of  this  Association  it  seemed  that  the  master  car  painter  was  the  proper 
person  to  have  full  charge  of  this  whole  matter.  To  my  mind  this  may  be 
correct,  but  on  roads  having  a  chief  surgeon,  as  do  most  of  the  roads  in 
the  south  and  west,  it  would  seem  eminently  proper  that  the  chief  sur- 
geon, master  mechanic,  and  master  car  painter  should  form  a  commission 
to  formulate  rules  and  regulations  that  would  insure  the  greatest  amount 
of  comfort  to  the  public,  loss  of  material  in  painting  and  upholstering  to 
the  railroad,  and  the  least  possible  disturbance  in  traffic  interests  and  in- 
ter-state connections. 

in  a  paper  read  upon  this  subject  by  Mr.  A.  P.  Dane  of  the  Boston 
Maine  Railroad,  after  describing  the  manner  in  which  engines  should  be 
cleaned  and  cared  for  at  terminal  stations,  it  was  said  : 

"Passenger  cars,  not  being  in  my  department,  I  will  not  discus.s, 
further  than  to  say  that,  as  viewed  from  my  shop  window,  which  faces 
the  yard  of  the  Eastern  Division,  the  energy  displayed  in  washing  the 
same  every  day  with  a  coarse  window  brush,  using  cold  water  in  summer, 
when  the  thermometer  is  at  ninety  degrees,  and  hot  water  in  winter,  when 
the  thermometer  is  at  or  below  zero,  suggests  the  determination  to 'either 
scrub  the  varnish  off  or  kill  it  as  quickly  as  possible,  and,  by  the  appear- 
ance of  the  cars,  their  efforts  are  certainly  crowned  with  success." 

The  above  is  sufficient  to  show  that  the  external  appearance  of  a  car 
has  charms  for  the  master  painter,  which  might  not  be  deemed  of  prime 
importance  to  the  sanitarian.  It  is  but  natural  that  this  class  of  work- 
men should  take  this  view  of  the  matter. 

A  paper  by  Thomas  IJyrne,  of  tfte  Chesapeake  &  Ohio  Railroad,  upon 
the  same  subject,  says  :  "It  has  been  to  me  a  very  perplexing  one.  In 
fact,  it  has  been  the  all-absorbing  one  for  several  years  past.  But,  with 
hard  licks,  persistent  efforts,  and  an  abundance  of  patience,  I  believe  that 
we  now  have  it  under  control." 
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"  For  cleaning  our  passenger  equipment  at  the  Richmond  terminal,  we 
use  a  force  of  twenty  employees,  eight  of  whom  look  after  the 
inside,  and  twelve  after  the  outside  of  the  cars.  Th.ey  also  ice  and 
water  the  cars,  cleaning  all  brass  work  inside  and  out ;  attend  to  the 
bedding  and  all  interior  belongings  of  the  Pullman  sleepers  running 
and  stopping  here,  and  are  required  to  keep  the  premises  or  coach  yard 
presentable  at  all  times." 

"  I  have  found  in  my  experience  in  this  matter  that  the  best  person  to 
manage  the  cleaners  and  look  after  the  condition  of  the  cars  is  a  good, 
practical  painter,  one  who  feels  a  pride  in  his  business  and  is  capable  of 
managing." 

In  discussing  Mr.  Byrne's  paper,  Mr.  Gohen  of  the  "  Big  Four  "  System, 
said  : 

"  I,  like  Mr.  Byrne,  have  made  some  study  of  this  car  cleaning  bus- 
iness. My  friend,  Mr.  Brown,  wanted  to  know  if  it  was  necessary  to  clean 
these  cars  every  six  days.  I  stated,  as  a  measure  of  economy,  it  was.  It 
is  cheaper  to  clean  them  often  than  to  let  them  run  and  get  the  dirt  em- 
bedded in  the  varnish,  when  it  will  require  more  time  and  expense  to  re- 
move it.  At  the  end  of  the  line  the  'F.  F.  V.'  and  '  Washington  Special' 
equipment  is  cleaned  every  fourth  day  with  the  same  preparation.  I  still 
have  a  little  pride  in  the  Chesapeake  &:  Ohio  Railroad,  while  I  am  not 
connected  with  them,  and  I  say  that  they  have  the  cleanest  equipment  of 
any  road  in  the  country.  I  make  no  exceptions.  They  have  discovered 
one  thing,  which  can  be  proved  by  going  over  their  records,  that  it  is  ac- 
tually cheaper  to  do  the  cleaning  in  that  manner  than  to  do  it  in  the  way 
they  used  to  do  it,  or  not  to  do  it  at  all.  When  we  got  these  light-colored 
cars,  if  this  spasmodic  or  heroic  cleaning  were  indulged  in,  it  would  soon 
destroy  the  paint  and  varnish  on  these  cars,  and  it  was  because  of  this 
destruction  of  the  paint  and  varnish  that  the  Chesapeake  &  Ohio  people 
went  into  this  present  method  of  cleaning,  and  there  is  not  a  man  con- 
nected with  the  road  that  would  deviate  one  iota  from  that  method  of 
cleaning  the  cars.  They  have  found  it  to  be  a  success,  and,  as  Mr.  Byrne 
and  Mr.  Fisk  have  said,  they  seem  to  think  that  the  proper  person  to 
have  charge  of  the  cleaning  of  cars  is  a  practical  painter." 

Mr.  Gohen  further  says  : 

"  Our  company  is  greatly  impressed  with  the  importance  of  the  theory 
and  practice  of  car  cleaning.  They  are  constantly  after  us  in  regard  to 
this  matter.  I  take  off  my  hat  to  the  Chesapeake  &;  Ohio.  They  beat 
us  at  Cincinnati,  and,  with  that  exception,  I  do  not  think  there  is  any 
system  that  has  cleaner  cars  than  the  '  Big  Four.'  There  are  one  or 
two  things  in  connection  with  this  subject  which  have  not  been  touched 
upon,  and  which  have  been  neglected  by  many  railroads  as  much  as  the 
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cleaning  of  the  cars,  and  that  is  the  sanitation  of  passenger  cars. 
Our  people  have  taken  that  matter  up,  and  we  are  just  now 
about  instituting  and  enforcing  a  new  set  of  rules  for  the  cleaning  and 
sanitation  of  passenger  cars  at  terminal  points.  We  have  found  that  we 
must  have  a  set  of  rigid  rules,  and  they  must  be  adhered  to,  or  we  do  not 
get  good  results." 

The  following  are  the  rules  and  regulations  referred  to  for  the  cleaning 
and  sanitation  of  passenger  cars  at  terminals,  by  the  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis  Railroad. 

1.  "  All  passenger  coaches  must  have  doors  and  windows  opened  imme- 
diately on  arrival  at  cleaning  yards,  the  same  to  remain  open  until  de- 
parture or  night-fall,  except  in  stormy  weather. 

2.  Seats  and  backs  thoroughly  dusted  and  cleaned  by  air  when  practi- 
cable; seat  arm-rests,  when  finished  in  wood,  to  be  washed  off  with  solu- 
tion of  formaldehyd  each  trip  of  one  hundred  miles  or  more. 

3.  Dust  out  or  wipe  off  inside  of  car  each  trip  of  one  hundred  miles  or 
more.  Scour  inside  of  water-coolers  once  a  week  with  hot  water.  Every 
thirty  days  clean  the  interior  of  car  with  a  weak  solution  of  Modoc  Pow- 
dered Soap,  mixed  as  follows  :  One  pound  of  powdered  soap  to  six  pounds 
of  water. 

4.  Oil  lamps  to  be  filled,  trimmed  and  cleaned  each  trip  of  one  hundred 
miles  or  more.  Pintsch  gas  lamps  cleaned  and  tips  examined  each  trip 
of  one  hundred  miles  or  more. 

5.  When  floors  of  cars  have  been  treated  with  dustless  floor  dressing, 
sweep  out  each  trip  regardless  of  mileage.  Floor  dressing  to  be  applied 
every  thirty  days,  if  necessity  requires. 

6.  All  saloons  must  be  scrubbed,  urinals  thoroughly  cleaned,  and  both 
disinfected  each  round  trip  of  100  miles  or  more,  with  formaldehyd,  as 
follows :  I  pint  of  the  solution  placed  in  5  gallons  of  clean  water ;  agitate 
until  a  perfect  mixture  is  assured.  Spray  with  sprinkling  can,  the  floor, 
inside  of  hopper,  urinal,  and  walls  of  saloon.  Can  containing  solution 
to  be  kept  closed  when  not  using,  so  as  to  retain  full  strength. 

7.  Clean  and  wipe  windows  with  Tripoli  and  waste  for  each  100  miles 
or  more. 

8.  Wipe  off  body  and  trucks  of  car  each  trip  of  100  miles  or  more,  and 
for  every  2,000  miles  made,  clean  body  of  car  with  Modoc  Liquid  Cleaner. 

9.  Parlor,  buffet  and  dining-cars  to  be  treated  the  same  as  coaches, 
except  cleaning  the  carpet,  which  must  be  taken  up,  dusted,  and  cleaned 
every  second  trip.  Food  boxes  ^nd  refrigerators  in  buffet  and  dining- 
cars  to  be  cleaned  and  treated  with  formaldehyd  once  a  week  during 
the  summer  months. 

10.  Combined  parlor  and  sleeping-cars,  when  in  use,  to  be  treated  the 
same  as  coaches  and  straight  parlor  cars,  except  bedding,  which  must  be 
removed,  thoroughly  cleaned  and  aired  each  trip. 
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11.  Private  and  pay  cars  to  be  thoroughly  ventilated  each  day  while  in 
yards,  by  opening  windows,  keeping  doors  locked,  and  should  not  be 
cleaned  until  notice  is  given  that  they  will  be  required  for  service.  Food 
boxes  and  refrigerators  in  these  cars  to  be  treated  the  same  as  those  in 
buffet  and  dining-cars. 

12.  All  extra  or  unassigned  passenger  equipment  stored  at  terminals 
must  be  kept  well  ventilated  and  presentable  at  all  times. 

13.  Samples  of  drinking  water  used  in  passenger  equipment  cars  must 
be  sent  from  each  terminal  to  the  superintendent  of  motive  power,  to  be 
analj'zed  every  six  months,  and  oftener  if  the  foreman  in  charge  has  any 
doubt  as  to  its  purity.  Foreman  must  report  to  the  master  mechanic  any 
and  all  cars  requiring  attention. 

"We  find  that  there  is  nothing  better  for  the  sanitation  of  the  car  than 
the  quick  airing  of  it  after  it  has  been  occupied  by  passengers.  These 
are  the  rules  adopted  for  the  cleaning  and  sanitation  of  the  cars,  and  we 
find  that  we  are  meeting  with  remarkably  good  results.  We  have  adopted 
this  system,  believing  that  it  is  something  which  all  the  roads  will  have  to 
come  to  sooner  or  later.  The  State  Boards  of  Health  of  the  different 
states  are  taking  up  the  matter  of  the  sanitation  of  railway  cars.  The 
secretary  of  the  State  Board  of  Health  of  Indiana  sent  a  deputy,  and  has 
come  himself,  to  Indianapolis  to  examine  our  cars,  and  we  presented  him 
with  a  copy  of  the  rules  and  regulations.  He  said  they  were  the  best 
rules  on  the  subject  he  had  ever  seen,  and  hoped  that  other  railroads 
would  make  similar  provision.  The  bulletin  issued  by  the  State  Board  of 
Health  of  Indiana  also  comments  on  this,  and  we  find  it  has  received 
attention  from  railroads  in  general." 

Speaking  of  the  results  of  this  system  of  sanitation,  l\Ir.  Gohen  said  : 

"  I  wish  each  one  of  the  members  would  try  to  impress  on  their  supe- 
riors that  this  is  a  question  they  should  meet,  and  meet  quickly.  They 
will  find  if  they  adopt  a  systematic,  thoroughly  practical  cleaning,  it  will 
not  cost  them  half  as  much  as  the  present  system,  and  the  painting  will 
not  cost  as  much.  I  know  of  a  case  where  a  train  of  cars  was  ruined  in 
four  months  on  account  of  poor  cleaning — ^ruinous  compounds  used  in 
cleaning  the  cars.  We  should  use  some  judgment  about  these  things, 
and  have  good,  consistent,  practical  cleaning  on  all  the  railroads,  and  put 
it  in  the  hands  of  the  master  painter,  because  there  is  nobody  in  the 
country  who  knows  more  about  the  nature  of  paint  and  varnish,  and  how 
to  clean  it,  than  the  man  who  puts  it  on  ;  he  knows  best  how  to  take 
care  of  it.  You  have  to  teach  men  to  clean  cars  as  well  as  to  paint  them, 
and  it  takes  something  in  the  nature  of  a  painter  to  take  care  of  the  car 
after  it  goes  out  on  the  road." 

From  this  last  quotation  you  will  observe  that,  as  a  practical  mechanic, 
Mr,  Gohen  is  well  aware  that  men  must  be  educated  to  do  certain  work 
else  they  will  do  incalculable  damage  to  material  which  they  are  at  work 
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upon.  He  also  recognizes  that  work  of  this  kind  being  well  done  is  the 
cheapest  in  the  end  ;  more  than  that,  it  must  be  done  systematically  else 
they  will  fail  and  bring  the  system  into  disrepute. 

Mr.  Burton,  of  the  Great  Southern  road,  in  discussing  this  subject 
further,  said  :  "This  cleaning  subject  is  what  caught  the  eye  of  my  master 
mechanic  when  I  showed  him  the  programme  of  our  meeting." 

I  use  this  quotation  to  show  that  master  mechanics  as  well  as  car 
painters  are  interested.  In  a  further  discussion  of  the  same  subject,  Mr. 
Gohen,  referring  to  the  manner  in  which  this  work  was  formerly  done, 
said  : 

"  We  used  to  have  seven  or  eight  men  to  clean  cars,  put  in  wheels,  put 
in  glass,  and  do  odd  jobs  of  repairing  in  addition  to  doing  the  cleaning. 
We  have  found  upon  our  road  that  a  force  for  cleaning  cars  should  be 
exclusively  a  cleaning  force  and  not  expected  to  do  anything  else.  If 
you  give  a  man  three  or  four  different  jobs,  he  will  not  do  anything  to 
your  satisfaction.  Cleaning  cars  is  a  job  a  man  would  rather  get  out  of 
unless  it  is  his  regular  business.  The  cleaning  force  at  terminals  should 
be  exclusively  a  cleaning  force.  At  Covington,  on  the  Chesapeake  & 
Ohio  system,  I  know  the  master  mechanic  would  as  soon  think  of  taking 
a  machinist  out  of  a  shop  to  do  switching  as  to  take  a  car  cleaner  to  do 
laboring  work.  They  must  not  be  taken  away  from  that  work  ;  that  is 
their  business.  They  remain  at  that  work  and  do  not  do  anything  else, 
and  that  is  why  the  road  gets  the  results." 

It  is  very  evident  from  these  quotations  that  these  men  are  in  earnest 
and  have  the  approbation  and  support  of  their  superior  officers. 

The  rules  and  regulations  are  good  ones  and  will  undoubtedly  become 
popular.  They  may  be  the  best  and  most  effective  that  are  possible  to  be 
enforced  by  men  who  are  uneducated  in  the  scientific  principles  of  sanita- 
tion, and,  of  course,  they  can  be  amended  whenever  the  advanced  educa- 
tion of  the  train  and  shop  men  demands  a  more  effective  hygienic  service. 

The  mechanic  should  ever  bear  in  mind  that  paint,  or  fine  upholster- 
ing, is  not  all  there  is  in  making  a  car  comfortable.  The  report  of  the 
Massachusetts  commission  made  this  perfectly  clear,  and  the  rules 
adopted  by  the  Master  Car  Painters'  Association  show  they  did  not  for- 
get that  while  cleanliness  is  to  be  considered  next  to  godliness,  and  is  an 
all-important  characteristic  in  the  sanitation  of  the  passenger  car,  yet  the 
c|uestion  of  lighting,  heating,  and  ventilation  must  be  taken  under  consid- 
eration, as  one  or  all  of  these  form  elementary  principles  in  the  hj'giene  of 
a  car,  during  the  whole  year. 

Thus  far,  nothing  strictly  of  an  automatic  character  has  been  devised 
to  regulate  the  heating  and  ventilating  of  cars  and  produce  first-class 
results.  As  yet  these  seem  to  be  unsolved  problems,  and  any  one  who 
has  occasion  to  investigate  these  questions  is  ready  to  admit  that  they 
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present  some  very  perplexing  points  that  are  of  great  interest;  yet  are 
entirely  outside  the  domain  of  questions  pertaining  to  the  hygiene  and 
ventilation  of  ordinary  dwellings  or  dormitories.  The  fact  that  a  car  is  a 
house  on  wheels,  sometimes  standing  still  and  at  other  times  moving  at  a 
rate  of  from  ten  to  seventy-five  or  even  more  miles  an  hour,  presents 
obstacles  to  be  overcome  in  the  matter  of  lighting  and  ventilation  that 
never  have  been  solved  by  architects  or  others  having  to  do  with  the 
introduction  of  light,  heat,  and  ventilation  in  ordinary  dwellings.  The 
ventilating  and  heating  of  cars  running  into  the  North  and  East  must  go 
hand  in  hand  for  at  least  eight  months  in  the  year.  The  sanitarian  can 
easily  point  out  some  of  the  defects,  and  possibly  suggest  some  ideas  that 
will  be  of  assistance  to  the  practical  mechanic  in  overcoming  difficul- 
ties in  the  ventilation  and  heating  of  a  railway  train  ;  but  I  suppose  it 
will  be  a  long  time  before  any  of  us  will  make  our  fortunes  in  solving 
these  problems  alone,  and  thereby  be  deserving  of  the  gratitude  of  the 
traveling  public. 

However,  the  great  work  is  slowly  going  on  and  we  can  well  afford  to 
abide  our  time.  As  an  Association,  we  may,  without  egotism,  congratu- 
late ourselves  that  we  have  been  the  means  of  introducing  by  our  educa- 
tional work,  the  beginning  of  a  great  reform  in  car  sanitation  ;  and  having 
enlisted  the  public,  the  press,  the  mechanic,  and  a  legislature,  we  may  feel 
that  the  work  is  well  begun,  and  will  continue  to  go  on,  steadily  attracting 
increased  force  in  its  onward  career. 

DISCUSSION  ON  CAR  SANITATION. 

Dr.  John  N.  Hurtv,  of  Indianapolis,  Indiana. — I  want  to  add  a  few 
words  in  regard  to  car  disinfection,  which  was  referred  to  as  now  being 
enforced  on  the  Big  Four  Railroad.  We  must  claim  the  credit  for  that  for 
the  Indiana  State  Board  of  Health.  The  superintendent  of  motive  power 
of  that  road  is  a  progressive  man.-  He  has  a  son  who  is  a  physician,  and 
he  came  to  the  state  board  because  his  son  urged  him  to  know  what 
could  be  done  in  this  line.  The  rules  as  read  by  Dr.  Swarts  were  written 
by  the  state  board  and  handed  to  him ;  since  then  they  have  been  modi- 
fied, and  concerning  these  modifications  I  wish  to  say  a  few  words. 

The  cars  are  now  first  sprinkled  with  a  i  per  cent,  solution  of  formal- 
dehyd,  then  swept.  The  seats  are  removed,  as  well  as  all  upholstered  ma- 
terial that  can  be  removed.  Air  pressure  of  one  hundred  to  one  hundred 
and  twenty-five  pounds  is  used  to  blow  out  of  all  the  cushions  all  the  dust 
that  can  be  so  removed.  Some  of  the  cushions  of  the  backs  of  the  car- 
seats  cannot  be  removed  as  a  rule.  This  thoroughness  cannot  be  appre- 
ciated until  you  have  seen  the  operation  performed.  Not  a  particle  of 
dust  is  left  in  the  seats  so  treated  with  such  a  powerful  air  blast.  When 
removed,  all  wood  work  is  washed  with  a  i  per  cent,  solution  of  formalde- 
hyd  and  with  a  special  soap.    Arm  rests  and  window  ledges  are  washed 
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with  the  same  solution,  then  gone  over  again  with  sterilized  cloths  made 
of  the  best  quality  of  cotton  flannel,  and  taken  out  of  the  ovens  at  the 
car  works.  Not  being  satisfied  with  this  process,  it  is  ordered  that  these 
cars  shall  be  fumigated  every  month  with  dry  formaldehyd  gas. 

I  think  this  is  an  advanced  step.  All  of  these  cars  should  be  fumi- 
gated, for  we  know  how  very  possible  it  is  to  transfer  infection  by  means 
of  the  upholstering  in  railway  cars.  How  frequently  we  see  little  children 
spreading  their  spittle  with  their  fingers  on  the  arm  rests  and  upon  the 
upholstering.  Who  knows  whether  or  not  the  diphtheria  bacillus  is  in 
that  spittle  ?  Not  one  of  us  can  tell.  I  witnessed  a  sight  in  Colorado  three 
years  ago  which  excited  in  my  mind  a  serious  train  of  thought.  In  the 
berth  opposite  me  during  the  night  there  was  a  coughing  consumptive.  In 
the  morning  I  saw  him  deliberately  take  the  curtains  of  the  car  to  wipe 
his  mouth.  Of  course,  that  will  happen  but  seldom,  but  it  is  easy  for 
infection  to  be  spread  to  draperies  and  upholstering  in  cars ;  hence  the 
necessity  of  formaldehyd  gaseous  disinfection. 

The  treatment  of  the  saloons  of  cars  has  also  been  modified  to  some 
extent.  They  are  sprinkled  with  a  i  per  cent,  solution  of  formaldehyd, 
and  it  has  been  considered  expedient  to  have  a  small  can  of  formaldehyd 
on  the  train  ;  and  I  trust  that  this  will  soon  be  enforced  and  all  saloons 
sprinkled  before  a  one  hundred  mile  trip  is  ended. 

I  have  nothing  more  to  add  except  to  say  that  the  Indiana  State  Board 
of  Health  takes  particular  pride  in  this  work.  I  wish  also  to  say  that 
other  roads  in  our  locality  have  applied  for  instructions  of  like  nature, 
with  the  intention  of  adopting  some  methods  of  this  kind. 

Dr.  Swarts. — I  would  like  to  ask  Dr.  Hurty  on  what  roads  these  pre- 
cautions are  taken. 

Dr.  Hurty. — The  only  road  I  know  positively  where  these  precautions 
are  rigidly  enforced  is  the  Big  Four.  The  Wabash  and  other  roads  have 
made  inquiries  about  it.  The  Vandalia  Line  of  the  Pennsylvania  System 
has  sent  letters  of  inquiry  and  their  managers,  two  of  them,  have  called. 
Furthermore,  I  would  say  that  the  local  superintendent  of  the  Pennsylva- 
nia road  at  Indianapolis  (Mr.  Darlington)  is  interested  in  this  matter, 
and  carried  the  facts  that  I  have  given  to  you  to  Pittsburgh,  where  this 
matter  was  discussed  at  a  meeting  of  the  superintendents  of  the  various 
divisions.  I  am  informed  that  before  long  the  Pennsylvania  road  in  all 
of  its  divisions  will  take  up  work  of  this  kind,  to  which  of  course  we  will 
say  God  speed. 

Dr.  Bushrod  W.  James,  of  Philadelphia. — Mr.  President:  I  have 
been  very  much  pleased  with  the  reports  on  car  sanitation.  I  have  had 
occasion  in  my  lifetime  to  spend  a  good  deal  of  time  in  this  country  and 
others  in  cars,  and  I  have  felt  everywhere  that  the  construction  of  these 
cars  is  defective.  The  nearest  approach  to  perfection  of  a  railway  car 
is  probably  the  Pullman,  or  the  ordinary  parlor  cars  as  they  are  con- 
structed by  other  companies.    I  have  been  greatly  surprised  in  this  age, 
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when  so  much  is  said  and  done  in  the  way  of  treating  pulmonary  cases  by 
climatic  influences,  and  sending  people  to  health  resorts,  that  so  little  has 
been  done  by  the  railroad  companies  for  the  care  of  these  people  while  in 
their  charge.  As  physicians  we  take  the  greatest  care  of  an  invalid  at 
home,  whether  suffering  from  pulmonary  or  other  disease,  for  which  we 
send  the  patient  away.  But  when  these  patients  go  to  a  health  resort 
they  have  to  enter  railway  cars  which  are  badly  ventilated,  the  coaches 
particularly  so.  I  have  given  the  matter  considerable  thought  and  have 
come  to  the  conclusion  that  the  construction  of  the  car  is  entirely  wrong. 
First  of  all,  the  car  should  not  have  any  windows  that  can  be  raised  or 
lowered.  They  should  be  fastened.  There  should  be  large  panes  of 
glass  strong  enough  to  resist  any  concussion,  and  they  should  be  fastened, 
and  the  car  should  be  ventilated  automatically.  The  temperature  of  the 
car  should  be  fixed  by  the  railway  company  at  72  degrees,  during  both 
summer  and  winter.  This  can  be  done  by  proper  apparatus,  making  the 
atmosphere  of  the  car  comfortable  to  the  invalid  and  also  to  the  well. 
They  should  not  allow  a  draught  any  more  than  we  would  allow  a 
draught  in  our  parlor  or  sitting-room.  This  can  be  done  by  having  the 
ends  of  the  cars  so  constructed  that  they  will  have  a  vestibule  or  two 
doors,  as  it  may  be,  and  then  the  car  should  be  filled  with  atmosphere  in 
excess,  so  that  when  the  door  opens  there  will  be  a  rush  of  air  out  instead 
of  a  rush  of  cold  air  in  when  the  train  stops  at  a  cold  station  at  some 
mountain  side.  One  hour  the  train  may  be  moving  through  a  warm  val- 
ley, and  two  or  three  hours  later  we  may  be  running  along  the  side  of  a 
mountain,  where  the  temperature  will  be  extremely  low,  yet  the  air  comes 
rushing  in  through  the  cars,  even  the  best  of  them,  with  the  doors  open. 
We  are  subjected  to  either  hot  or  cold  currents  of  air.  I  think  cars  should 
be  so  constructed  that  the  temperature  may  be  maintained  at  a  certain 
degree,  and  that  the  interior  of  the  cars  should  be  so  filled  with  air  that 
it  shall  not  rush  in  as  it  usually  does. 

There  is  difficulty  likewise  in  the  matter  of  sleeping  in  these  cars.  The 
ordinary  method  at  present  is  to  entrust  this  matter  to  the  porter,  and  at 
night  when  passengers  are  sound  asleep  and  have  a  limited  amount  of 
clothing  upon  them,  the  ventilators  are  opened  widely  and  they  are  al- 
most chilled.  There  is  no  regularity  about  this  matter,  and  these  porters 
should  be  educated  by  the  company  so  as  to  understand  the  principles  of 
ventilation.  They  should  understand  how  to  make  people  comfortable, 
prevent  them  from  taking  cold,  and  furnish  everything  that  people  re- 
quire to  make  them  comfortable  during  their  journey.  This  is  more 
especially  applicable  to  invalids.  So  that  I  think  the  matter  of  construct- 
ing cars,  having  automatic  heat  and  automatic  ventilation,  is  an  important 
point. 

Another  point  is  that  a  certain  amount  of  oxygen  to  each  car  should  be 
furnished  regularly,  the  same  as  heat  is  furnished.  This  should  be  done 
automatically,  according  to  the  number  of  persons  in  the  car.    If  those 
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who  construct  cars  would  pay  attention  to  these  points  and  give  us  a  car 
that  would  be  thoroughly  sanitary,  I  have  no  doubt  at  all  but  the  travel- 
ing public  would  be  willing  to  pay  for  it  the  same  as  they  now  pay  an 
excess  for  Pullman  cars.  The  traveling  public  would  feel  greater  safety 
when  traveling  either  as  invalids  or  as  well  persons. 

Dr.  Edward  O.  Shakespeare,  of  Philadelphia. — I  have  but  a  few 
words  to  express  at  present  on  this  subject  on  account  of  the  previous 
speaker  having  practically  taken  the  wind  out  of  my  sails  in  the  remarks 
to  which  he  has  given  utterance.  I  can  only  express  my  great  gratifica- 
tion at  the  Big  Four  road  in  setting  this  example.  Other  great  railway 
companies  in  the  United  States  are  also  confronted  with  the  important 
questions  of  railway  sanitation.  There  is  only  one  point  which  I  would 
feel  disposed  to  criticise  in  the  rules  which  were  read  by  the  reporter, 
which  had  reference  to  the  examination  of  the  water  supply  at  terminals, 
as  being  made  at  far  too  long  intervals  to  be  of  great  practical  benefit. 
That  is  an  important  point.  The  passengers  on  these  railways  should  be 
supplied  with  pure  and  uninfected  water  during  the  whole  course  of  the 
route.  The  same  remarks  may  be  applied  to  the  milk  supply  in  the  buf- 
fet cars  and  in  others  where  any  sort  of  food  is  furnished.  It  seems  to 
me  that  at  least  monthly,  and  better  still,  weekly  examinations  of  the 
water  supply  should  be  made.  I  only  hope  that  the  move  made  by  this 
great  railway  company,  and  seconded,  as  I  understand,  by  the  Pennsyl- 
vania company,  in  their  earnest  consideration  of  what  can  be  practically 
done  in  this  way,  may  lead  to  great  results  in  the  reduction  of  mortality 
throughout  the  United  States. 

As  to  the  matter  of  car  ventilation,  I  would  like  to  add  one  word, 
which,  it  seems  to  me,  is  of  importance  from  the  fact  that  on  almost  all  of 
the  way  trains,  the  condition  to  which  I  am  going  to  refer  exists  almost 
constantly,  and  especially  during  weather  when  we  need  some  method  of 
artificial  heat,  which  is  of  importance  to  the  health  of  the  passengers.  I 
refer  to  the  manner  in  which  the  air  is  introduced  into  these  cars  when  the 
passengers  are  let  out.  It  is  a  feature  which  makes  it  almost  impossible 
to  avoid  what  sanitarians  regard  in  the  consideration  of  the  methods  of 
practical  sanitation  as  highly  injurious  and  as  counteracting,  if  not  remov- 
ing entirely,  the  great  benefits  which  may  come  from  the  changes  of  air.  I 
speak  of  the  constant  practice  of  the  railways  with  which  I  am  familiar, 
chiefly  those  which  center  in  the  city  of  Philadelphia.  All  their  way 
trains  open  both  doors  of  the  car  upon  approaching  the  station  before  the 
train  has  come  to  a  full  stop.  This  is  done  in  order  to  facilitate  the  dis- 
charge of  the  passengers  from  the  cars  and  to  refill  them  again  at  the  sta- 
tion. The  result  of  this  is  a  powerful  backward  draught  upon  the  back  of 
the  necks  and  shoulders  of  every  passenger  in  the  car,  especially  those 
who  are  seated  near  the  rear  or  back  of  the  middle  of  the  car.  It  is 
hardly  necessary  to  dwell  upon  the  bad  effects  of  this  before  an  audience 
composed  mainly  of  physicians,  especially  during  winter  nights,  when  peo- 


264 


discussion: 


pie  are  returning  from  crowded  theaters  or  other  places  that  are  over- 
heated. They  board  these  trains  and  in  the  course  of  the  ride  the  doors 
of  the  cars  are  frequently  opened  and  a  strong  draught  of  cold  air  is  pro- 
jected upon  the  backs  of  the  necks  and  shoulders  of  the  passengers, 
which  is  extremely  liable  to  cause  bronchitis  or  other  troubles  of  the  chest- 
I  have  no  doubt  that  many,  very  many  of  the  fatal  diseases  of  the  chest 
owe  their  origin,  or  at  least  their  aggravation,  to  just  such  conditions.  It 
seems  to  me  to  be  a  simple  matter  to  guard  against  this  cause  of  the  crea- 
tion of  diseases  of  the  chest  among  our  railway  passengers.  It  amounts 
to  nothing  more  than  lessening  the  rapidity  with  which  passengers  from 
these  crowded  way-trains  can  be  discharged.  Some  rule  should  be 
adopted  to  prohibit  the  opening  of  the  rear  doors  of  these  cars  until  the 
train  has  arrived  at  a  full  stop.  I  speak  not  only  from  experience,  but 
from  observation.  So  far  as  my  own  observation  goes,  I  do  not  hesitate 
to  say  that  nine-tenths  of  the  colds  I  have  taken  in  the  last  ten  years  have 
orginated  on  railway  way-trains,  and  due  to  such  powerful  draughts  as 
those  I  have  referred  to. 

The  matter  of  construction  of  cars  has  been  entered  into  in  the  discus- 
sion, also  the  question  of  ventilation,  and  some  indirect  reference  has 
been  made  to  the  means  of  preventing  individual  action  on  part  of  pass- 
engers in  effecting  the  general  ventilation  of  any  railway  car.  Reference 
was  made  to  the  new  sleeping  car  proposed  and  devised  by  a  gentleman 
from  Boston.  It  was  held  that  there  should  be  independent  ventilation 
from  each  lower  berth,  as  well  as  each  upper  berth.  It  would  be  a  great 
objection  to  the  perfect  ventilation  of  any  railway  car  to  subject  it  to  the 
will  of  individual  passengers. 

Dr.  Fletcher  of  New  Hampshire. — There  is  one  point  that  has  not 
been  referred  to.  There  are  certain  practical  conditions  in  the  running  of 
railway  trains  which  greatly  influence  the  ventilation  of  the  cars.  We 
should  remember  that  when  a  train  is  going  at  the  rate  of  sixty  miles  an 
hour  it  moves  eighty-eight  feet  per  second ;  forty-five  miles  an  hour  means 
sixty-six  feet  per  second.  The  train  not  only  creates  a  draught,  but  some- 
times a  whirlwind,  depending  largely  upon  its  speed.  If  the  road-bed  is 
dusty  there  is  necessarily  a  cloud  of  dust  surrounding  the  train,  always 
the  rear  of  the  train.  Of  course,  the  front  cars  have  an  advantage  in 
that  respect,  and  the  air  that  is  drawn  into  the  car  must  necessarily  con- 
tain more  or  less  of  this  dust.  Furthermore,  the  fumes  from  the  locomo- 
tive and  smoke  in  vast  clouds  generally  pass  along  the  train,  unless  there 
is  a  cross  wind,  and  it  necessarily  enters  the  cars.  Therefore,  until  the 
conditions  of  motive  power  and  the  road-bed  are  changed,  it  does  not 
seem  to  me  that  we  can  secure  any  ideal  state  of  car  sanitation.  The 
road-bed  must  be  secure,  and  something  must  be  done  to  obviate  the 
nuisance  of  the  gas  and  coal  dust  which  come  from  the  locomotive. 

Dr.  W.  M.  L.  Cori.iN  of  Philadelphia.- — It  occurs  to  me  that  a  very  im- 
portant point  in  connection  with  car  sanitation  has  not  been  touched 
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upon,  and  that  is  the  question  of  the  handling  of  the  excreta.  A  few 
years  ago  it  happened  to  be  my  function  to  look  into  the  matter  of  the 
transportation  of  emigrants  across  the  country,  when  it  was  possible  that 
they  brought  with  them  some  of  the  infectious  diseases,  for  at  the  time 
cholera  was  prevailing.  The  disinfection  of  excreta  was  considered,  and 
so  far  as  I  am  aware,  there  has  been  no  method  proposed  in  the  construc- 
tion of  the  closets  of  the  railway  cars  by  which  this  matter  can  be  satis- 
factorily handled.  A  large  number  of  passengers  traversing  rural  dis- 
tricts are  walking  cases  of  typhoid  fever,  and  of  similar  diseases  in  which 
the  propagation  of  disease  takes  place  largely  by  excreta,  and  in  connec- 
tion with  the  consideration  of  sanitation,  the  proper  handling  and  disin- 
fection of  the  excreta  is  a  question  of  great  importance.  The  matter  was 
taken  up  and  considered  by  the  Pennsylvania  Railroad  Company  at  that 
time.  A  feasible  plan  was  considered  to  be  a  better  receptacle,  such  as 
was  used  by  the  city  of  Glasgow,  by  which  the  excreta  were  placed  in 
properly  constructed  furnaces  at  the  end  of  the  run  and  destroyed,  with 
the  exception  of  possibly  one  or  two  emigrant  trains,  which  were  forbid- 
den to  leave  the  seaport.  I  do  not  know  that  any  general  plan  has  been 
accepted  by  any  of  the  companies.  In  considering  the  subject  of  car 
sanitation,  I  think  it  would  be  well  to  bear  in  mind  this  matter  in  connec- 
tion with  ventilation  and  heat. 
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By  S.  \V.  ABBOTT,  M.  D.,  Boston,  Mass. 

"  How  the  people  live  is  one  of  the  most  important  questions  that  can 
be  considered  ;  and  how — of  what  causes,  and  at  what  ages — they  die  is 
scarcely  of  less  account,  for  it  is  the  complement  of  the  primary  question, 
teaching  men  how  to  live  a  longer,  healthier,  and  happier  life." 

These  words  were  written  nearly  a  half  century  ago,  by  one  of  the  fore- 
most medical  men  of  his  day,  Dr.  William  Farr,  and  have  lost  none  of 
their  meaning  as  applied  to  our  own  times. 

A  careful  study  of  the  different  classes  and  species  of  infections  re- 
veals their  true  character  as  widely  diverse,  as  much  so  in  fact  as  the 
different  classes  of  plants  which  make  up  the  flora  of  a  country,  or  the 
different  forms  of  animal  life  which  constitute  its  fauna.  The  active 
agents  of  infection  appear  to  be  only  lower  forms  of  life.  The  infections 
of  animals,  the  infections  of  plants,  the  infections  of  mankind,  have  their 
natural  habitats  or  soils  for  growth,  and  are  also  capable,  in  many  in- 
stances, of  culture  or  growth  upon  other  soils. 

There  is  much  yet  to  be  learned  in  regard  to  the  habits,  or  life  of  the 
different  infections,  much  that  will  aid  us  in  the  future  in  successfully' 
combating  them. 

No  form  of  infection  has  been  studied  with  greater  interest,  during  the 
past  quarter  of  a  century,  than  that  of  tuberculosis.  Prominent  among 
the  characteristics  of  this  disease,  which  have  been  shown  by  years  of 
observation,  by  experiment  and  careful  study,  are  the  following : 

1.  Within  the  body. 

(a)  A  slow  and  indefinite  period  of  incubation. 
(p)  In  the  majority  of  cases  it  appears  as  a  disease  of  the  lungs. 
(c)  Selection  of  the  youthful  or  early  adult  period  of  life;  (15-30 
years). 

(/-/)  It  exists  as  a  disease  of  certain  other  mammals  as  well  as  of 
man. 

{e)  Mode  of  entrance  into  the  body  : 
(i.)  by  the  lungs  ; 
(2.)  by  the  alimentary  canal; 
(3.)  by  inoculation  through  the  skin  ; 
in  the  foregoing  order  of  frequency. 

2.  Outside  the  body. 

The  infection  leaves  the  body  mainly  in  sputum  coughed  up 
from  the  lungs,  but  may  occur  in  secretions  or  excretions 
from  other  diseased  organs. 
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The  infectious  sputum  is  mainly  that  of  the  lungs  and  not 
that  which  is  simply  discharged  from  the  mouth  as  saliva ; 
nor  does  it  usually  exist  in  vomitus. 

The  tuberculous  sputum  especially  dangerous  is  dry. 

The  tuberculous  sputum  of  enclosed  air-spaces  constitutes  a 
far  greater  danger  than  that  which  remains  out-of-doors. 

The  foregoing  conditions  may  be  considered  as  mainly  accounting  for 
the  fact  that  consumption  bears  the  characteristics  of  an  indoor  infection. 
It  may  be  stated,  however,  almost  as  an  axiom  that  this  characteristic  also 
applies  to  nearly  all  the  infectious  diseases  in  a  measure,  but  in  a  more 
limited  sense  to  whooping-cough,  and  still  more  to  influenza.  Given  a 
definite  number  of  healthy  persons,  say  i,ooo,  having  identical  conditions 
as  to  age,  sex,  and  race,  and  let  them  be  divided  equally,  five  hundred  to 
lead  an  indoor  life,  and  the  other  half  an  outdoor  life  (for  example,  like 
fishermen) ;  let  an  equal  quantity  of  infectious  material,  e.  g.,  that  of 
diphtheria,  scarlet  fever,  or  dried  tuberculous  sputum,  be  distributed 
equally  among  the  two  groups,  and  it  may  be  laid  down  almost  as  an  ax- 
iom, that  the  indoor  group  will  become  infected  in  far  greater  numbers 
than  the  outdoor  group. 

The  reasons  are  plain.  The  persons  composing  the  indoor  group  are 
aggregated  more  closely  together,  and  the  air  supply  is  limited  in  propor- 
tion to  the  etBciency  of  the  ventilation,  and  these  two  conditions,  the  den- 
sity of  aggregation  (as  shown  by  Dr.  Farr's  early  reports)  and  the  limita- 
tion of  the  air  supply,  or,  in  other  words,  the  ventilation,  favor  the  spread 
of  infection. 

The  preservation  of  the  vitality  of  infectious  material  is  also  secured  by 
the  protection  afforded  by  enclosed  areas,  either  in  rooms,  workshops, 
railway  cars,  staterooms,  cabins,  or  other  enclosed  spaces.  Hence  the 
usefulness  of  measures  adopted  by  boards  of  health,  in  the  shape  of  ordi- 
nances forbidding  the  practice  of  spitting  upon  the  floors  of  such  places. 

On  the  other  hand,  the  outdoor  group  is  subjected  to  similar  influences 
only  in  an  infinitesimal  degree.  Ventilation  is  not  needed,  since  the  out- 
door air  affords  the  necessary  protection  by  its  enormous  diluting  powers. 
The  density  of  aggregation  is  greatly  diminished  and  disease  germs  lose 
their  vitality  under  the  destructive  influences  of  the  wind,  the  sun,  and 
the  rain.  The  chief  danger  here  arises  from  the  conveyance  of  such  ma- 
terial indoors  upon  boots,  shoes,  and  dress  skirts.  (See  Cornet's  experi- 
ments, and  those  of  W.  Kruse,Mn  Koch's  Zeitschrift  f.  Hygiene  ;  V.  191 
and  XIX,  p.  313.) 

Two  persons  standing  or  working  at  a  distance  from  each  other  of  five 
or  ten  feet  are  far  more  liable  to  transmit  and  to  receive  infection  from 
each  other  when  indoors,  than  in  the  outdoor  air. 

In  consequence  of  the  peculiar  methods  under  which  tuberculosis  is 
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spread  from  one  person  to  another,  from  the  sick  to  the  well,  it  is,  there- 
fore, desirable  that  the  most  careful  attention  should  be  bestowed  upon 
the  condition  of  those  persons  who  are  compelled  either  to  live  or  to 
work  indoors,  and  that  a  due  measure  of  the  work  of  boards  of  health 
with  reference  to  the  restriction  of  the  spread  of  this  disease  should  be 
expended  in  this  direction.  The  danger  from  the  consumption  of  milk 
and  meat  of  tuberculous  animals  has  been  investigated,  and  thus  far, 
while  the  danger  to  be  feared  from  this  cause  may  be  said  to  have  passed 
from  the  region  of  possibility  to  that  of  probability,  that  which  may  be 
feared  from  the  diffusion  of  sputum  in  enclosed  areas  or  spaces  may  be 
said  to  amount  to  a  certainty. 

Very  much  of  the  investigations  now  being  conducted  in  other  coun- 
tries in  regard  to  industrial  hygiene  depends  upon  this  principle  of  indoor 
infection.  Unfortunately  very  little  has  yet  been  done  in  this  direction  in 
America.  (The  few  papers  in  the  Transactions  of  this  Association,  es- 
pecially the  prize  essay  of  Mr.  Ireland,  should  be  supplemented  by  some 
active  operations  upon  our  part  as  an  organized  association  working  for 
the  public  welfare  and  having  the  good  of  all  classes  in  view.) 

The  conditions  to  which  I  have  alluded  being  known  and  recognized, 
we  are  prepared  for  the  statement  of  Cornet  that  open-air  infection  from 
tuberculosis  may  practically  be  disregarded,  since  no  positive  evidence 
has  ever  been  presented  to  the  effect  that  human  beings  ever  contract 
tuberculosis  in  the  open  air.  The  results  of  observation  and  experiment 
both  tend  to  show  that  the  far  greater  danger  lies  in  the  direction  of  indoor 
infection. 

Unfortunately,  when  the  term  "infectious"  or  "contagious"  is  applied 
to  a  disease,  there  is  no  discrimination  in  the  minds  of  the  laity,  and  such 
disease  is  at  once  classed  with  small-pox,  measles,  and  scarlet  fever ;  but, 
infection  has  its  limitations  and  degrees,  and  those  of  tubercular  infection 
are  well  defined  and  are  bounded  by  narrow  limits.  Dr.  Russell,  in  his 
excellent  pamphlet  on  the  "  Prevention  of  Tuberculosis,"  quotes  the  fol- 
lowing statement  of  the  "  French  League  for  the  Prevention  of  Pulmonary 
Phthisis :  " 

"  We  know  further  that  the  consumptive  is  not  in  the  least  dangerous 
by  contact  or  proximity,  that  it  is  neither  his  body  nor  his  breath  which  is 
hurtful,  and  that  we  can  chat  with  him  for  hours,  live  with  him  for  years, 
and  even  sleep  in  his  room  and  give  him  the  most  constant  care,  without 
running  any  serious  risk,  provided  we  take  certain  precautions,  the  chief 
of  which  is  to  collect  his  expectoration,  and  not  to  delay  the  destruction 
of  his  spittle  until  it  becomes  drj',  and  is  disseminated  as  dust  into  the 
atmosphere." 

And  very  wisely  adds, 

"This  position  is  logical  and  unassailable.  If  you  accept  the  doctrine 
as  sound,  the  practice  must  be  conceded  as  sufficient.  Let  there  be  spit- 
toons handy  for  everybody ;  don't  put  your  spit  in  the  way  of  drying  and 
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becoming  dust ;  don't  anywhere  stir  up  the  dust  in  enclosed  places.  The 
remedy  is  so  commonplace  that,  after  reading  all  that  has  been  written 
and  spoken,  and  proclaimed  and  enjoined,  when  we  look  at  our  notes  and 
find  nothing  but  sputum,  spittoons,  and  dust,  we  are  apt  to  show  a  little 
temper,  like  Naaman,  when  he  expected  the  prophet  to  hold  a  solemn  func- 
tion over  his  leprosy,  and  he  merely  told  him  to  go  and  wash  himself.  No 
doubt,  the  very  simplicity  of  the  prescription  will  constitute  the  greatest 
difficulty  in  the  way  of  its  acceptance  and  observance.  .  .  .  Only  a 
clear  apprehension  of,  and  firm  belief  in,  the  doctrine  that  practically 
consumption  is  communicable  through  dried  expectoration,  and  nothing 
else,  will  save  the  practice  from  ridicule." 

To  say,  then,  that  consumption  is  not  infectious,  is  to  contradict  the 
highest  authorities,  who  appear  to  have  settled  this  question  both  by  ex- 
periments upon  the  lower  animals  and  by  observation,  both  with  reference 
to  men  and  the  lower  animals. 

I  shall  now  call  your  attention  to  some  of  the  proofs  of  the  proposition 
which  forms  the  title  of  this  paper,  that  consumption  is  an  indoor  dis- 
ease. 

1.  First,  the  evidence  shown  by  occupations. 

2.  That  which  is  presented  by  the  conditions  of  age  and  sex. 

I.  As  to  the  evidence  presented  by  observations  upon  the  mortality  in  dif- 
ferent occupations. 

The  best  information  upon  this  point  is  that  which  has  been  presented 
by  Dr.  W.  Ogle,  Chief  Medical  Officer  in  charge  of  the  English  Registra- 
tion returns. 

In  a  paper  upon  the  mortality  in  different  occupations  presented  at  the 
International  Congress  of  Hygiene  in  i8gi,  Dr.  Ogle  presented  the  fol- 
lowing figures  and  statement  concerning  them  so  far  as  consumption  is 
concerned  : 

"Workers  in  confined  space  and  in  foul  or  overheated  air." 

"  The  difference  between  an  outdoor  life  in  fresh  country  air  and  an 
indoor  life  in  a  town  is  readily  shown  by  comparing  the  mortality  of 
farmers,  gardeners,  and  fishermen  with  that  of  shopkeepers  ;  or  going  a 
step  further  in  the  scale  of  vitiated  air,  with  that  of  tailors,  printers, 
book-binders,  and  hatters,  all  of  whom  habitually  work  in  overheated  and 
underventilated  rooms." 

In  this  table  the  author  confines  the  figures  to  phthisis  and  diseases  of 
the  organs  of  respiration,  although  the  danger  is  not  limited  entirely  to 
these  organs.  Fishermen  appear  at  the  top  of  the  list  with  the  lowest 
mortality  from  phthisis  and  diseases  of  the  respiratory  organs. 
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Comparative  Mortality  frotn  Phthisis  and  Lung  Diseases  of  Men  ( 4J-6^  years  of  age  J, 
Working  in  Pure  and  in  Vitiated  Air. 


Air. 

Occupation. 

Phthisis. 

Diseases  of  Res- 
pirat  0  r  y  O  r  - 
gans. 

Phthisis  and  Dis- 
eases of  Respir- 
atory Organs. 

Fishermen. 

55 

45 

100 

Farmers. 

52 

50 

102 

Gardeners. 

61 

sc 

H7 

Agricultural 

laborers. 

62 

79 

141 

Grocers. 

84 

59 

143 

Confined  Air.. . 

Drapers. 

152 

65 

217 

Highly  Vitiat- 

f Tailors. 

144 

94 

238 

ed  Air  

\ 

[  Printers. 

233 

84 

317 

In  the  foregoing  table,  Dr.  Ogle  has  presented  a  few  occupations  as  il- 
lustrations of  his  proposition,  to  show  the  difference  between  the  mortal- 
ity of  persons  of  different  occupations  working  in  pure  and  in  vitiated  air, 
or  what  practically  amounts  to  the  same,  outdoor  air  and  indoor  air. 

In  order  to  present  the  results  of  observation  as  clearly  as  possible,  the 
usual  figures  representing  the  death-rates  of  the  living  population  at  cer- 
tain ages  and  of  certain  occupations  are  reduced  to  a  standard  of  one 
hundred  for  that  occupation  which  presents  the  lowest  mortality 
from  phthisis  and  diseases  of  the  respiratory  organs,  and  that  is  the  occu- 
pation of  the  fishermen, — a  typical  out-of-door  mode  of  life.  Next  in 
order  come  farmers,  gardeners,  and  agricultural  laborers ;  and  then  a 
group  of  indoor  occupations  in  which  the  indoor  space  is  not  seriously 
limited ;  and,  finally,  a  group  of  occupations  in  which  persons  work  in 
small  and  poorly  ventilated  spaces.  That  the  careless  distribution  of 
sputum  upon  the  floors  of  workshops  has  had  much  influence  upon  the 
phthisis  mortality  of  such  workmen  is  shown  by  careful  observation. 
(See  statement  by  Dr.  Marfan  in  Rev.  d'Hygiene,  vol.  12,  page  66,  1890.) 

Added  to  the  harmful  effect  of  overcrowding  in  small  apartments  and 
workshops,  and  of  inadequate  ventilation,  is  the  presence  of  the  dust 
arising  from  the  methods  of  conducting  certain  occupations,  and  espe- 
cially of  such  forms  of  dust  as  are  sharp  and  irritating.  That  such  occu- 
pations are  especially  attended  by  high  phthisis  mortality  is  abundantly 
shown  by  further  tables  presented  by  Dr.  Ogle  in  the  paper  already  al- 
luded to,  as  well  as  by  other  observers.' 

'  Sec  also  the  recent  monograph  of  Dr.  Sommerfield  entitled  Die  Scliwindsucht  der  Arbeiter, 
Berlin,  1895. 
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2.  The  proofs  afforded  by  the  records  of  inortality  by  sex  and  age-periods^ 
Accurate  records  of  occupation  mortality  extending  over  long  periods 
of  time  are  not  to  be  had  in  this  country,  but  there  are  some  quite  good 
statistics  of  age  and  sex  for  different  diseases,  and  there  are  certain  pe- 
culiarities of  these  figures  to  which  I  desire  to  call  your  attention.  The 
figures  which  I  have  selected  for  examination  are  those  of  my  own  state 
(Massachusetts)  for  the  nine  years,  i887-'95.  They  comprise  over  50,000 
deaths  registered  as  from  pulmonary  phthisis  in  this  period,  and  may  be 
considered  as  fairly  accurate. 

TABLE. 


Deaths  and  deaih-rates  from  phthisis  at  different  ages.    Massachusetts,  q  years,  iSSj-'gj. 


Age-Periods. 

Deaths  from  Phthi- 
sis. 

Death-rates  per  10,- 
000  living  of  each 
age  and  sex. 

Deaths  of  females  to  each 
100  males  in  equal  num- 
bers living. 

Males. 

Females. 

Males. 

Females. 

0—2 

868 

S06 

26.8 

25.2 

93 

2  -  3 

129 

127 

6.1 

6.1 

100 

3  -  5 

118 

150 

3-0 

3-9 

130 

5  -  10 

197 

266 

2.2 

3-0 

136 

10  -  15 

248 

737 

2.8 

8.6 

301 

15-20 

1,804 

2,969 

19-3 

29.8 

154 

20  -  30 

7,067 

8,701 

35-4 

39-7 

112 

30  -  40 

S>466 

5,6.1 

36.1 

35-9 

99 

40  -  50 

3,363 

3,143 

30-4 

26.8 

88 

50  -  60 

2,333 

1,757 

30-9 

20.7 

67 

60  -  70 

1. 512 

1,29s 

31-4 

23-7 

76 

All  over  70 

91 S 

1,001 

31-3 

26.9 

86 

24,020 

26,563 

24.5 

25.6 

105 

An  examination  of  this  table  reveals  some  remarkable  facts  upon  care- 
ful analysis.  It  will  be  noticed  that  the  age-periods  are  presented  in  a 
peculiar  manner.  First,  the  first  years  of  life  (0-2)  are  presented  as  one 
two  year-group ;  secondly,  the  third  year  is  presented  by  itself ;  then  come 
the  fourth  and  fifth  years  in  another  two-year  group  ;  then  the  usual  five- 


•  Corrected  figures  for  ages  0-2. 

o  -  2  years,  12.0  12.5 

The  correction  for  the  first  two  years  of  life  is  made  necessary  in  consequence  of  the  defecti' 
character  of  the  census  enumeration  of  children  at  that  age  of  life. 
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year  groups  from  five  years  up  to  twenty ;  and  then  the  remainder  of  life 
in  ten-year  groups. 

The  object  in  presenting  the  figures  in  this  manner  is  to  show  that  at 
the  third  year  of  life  the  death-rate  of  boys  and  girls  from  phthisis  is 
equal. 

In  the  first  two  years  of  life,  the  phthisis  death-rate  of  boys  is  slightly 
higher  than  that  of  girls  of  the  same  age,  the  ratio  being  ninety-three 
deaths  of  girls  to  one  hundred  deaths  of  boys. 

In  the  third  year  of  life,  the  phthisis  death-rate  has  become  equal  in  the 
two  sexes  (one  hundred  females  to  one  hundred  males  in  equal  numbers 
living).  In  the  next  two  years,  the  female  death-rate  from  phthisis  has 
passed  that  of  males  and  then  is  equivalent  to  one  hundred  and  thirty 
deaths  of  females  to  one  hundred  of  males  in  equal  numbers  living.  At 
the  period  of  childhood  (5-10  years)  the  increase  of  the  female  over  the 
male  death-rate  has  continued  and  equals  one  hundred  and  thirty-six 
females  to  one  hundred  males.  In  the  next  period  (10-15)  it  has  reached 
the  very  great  difference  of  three  hundred  and  one  females  to  one  hun- 
dred males.  (In  the  period,  15-20  years,  the  female  death-rate  bears  the 
relation  to  the  male  of  154  to  100 ;  and  in  the  next  period  [20-30]  it  is  as 
112  to  100.  This  rapid  decline  in  the  female  death-rate  continues  from  a 
death-rate  of  39.7  per  10,000  living  females,  in  the  period  20-30  years, 
down  to  that  of  20.7  per  10,000  in  the  period,  50-60  years,  at  which  period 
it  bears  the  relation  to  the  male  death-rate  of  67  females  to  100  males.) 

The  male  death-rate  which  has  reached  a  climax  of  36.1  per  10,000  in 
the  age  period,  30-40  years,  declined  to  30.4  in  the  next  period  and  re- 
mained nearly  constant  from  that  time  throughout  the  remainder  of  life. 

The  points  in  this  table  to  which  I  desire  to  call  attention  are  the  fol- 
lowing : 

In  the  first  two  years  of  life,  the  death-rate  of  boys  from  phthisis  is 
slightly  greater  than  that  of  girls ;  but  in  the  third  year  of  life 
the  death-rate  is  equal.  In  the  fourth  year  the  difference  in 
the  phthisis  death-rate  of  the  sexes  is  reversecf  and  that  of  girls  is 
the  greater,  and  for  the  two  years,  three  to  five,  this  excess  among  girls 
amounts  to  30  per  cent.  In  the  five-year  period  (5-10  years)  this  excess 
has  increased  slightly,  to  36  percent.;  but  in  the  next  period  (10-15  years) 
it  suddenly  makes  a  bound  and  rises  to  triple  the  male  death-rate.  So 
far  as  can  be  learned,  the  greatest  relative  difference  in  the  death-rate  of 
the  sexes  occurs  between  the  twelfth  and  thirteenth  years  of  life.  The 
phthisis  death-rate  of  each  sex  then  increases  rapidly  to  its  maximum  in 
males  in  the  age-period  (30-40)  and  in  females  in  the  period  (20-30).  The 
highest  death-rate  of  males  probably  occurs  at  a  little  over  thirty  years, 
and  that  of  females  at  a  little  less  than  thirty  years. 

A  careful  examination  of  English  figures  for  phthisis  reveals  a  general 
coincidence  in  almost  every  particular  except  that  the  difference  in  the 
death-rates  of  the  sexes  at  early  ages  is  not  so  great  as  in  the  Massachu- 
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setts  figures,  the  female  rate  at  ages  10-15  amounting  to  double  that  of 
the  male  instead  of  treble.  Again  the  period  at  which  the  female  death- 
rate  begins  to  exceed  that  of  the  male  is  not  until  the  fifth  year  of  life  in- 
stead of  the  fourth  as  in  Massachusetts.  What  is  the  true  explanation  of 
these  differences  in  the  death-rates  of  the  sexes  from  phthisis I  shall 
only  offer  a  hypothetical  explanation. 

The  lessened  death-rate  of  females,  as  compared  with  males  in  the  later 
age-periods  (40  years  and  onward),  may  be  explained  (provided  the  doc- 
trine of  immunity  or  that  of  insusceptibility  applies  to  phthisis)  upon  the 
supposition  that  the  majority  of  susceptible  females  have  been  removed 
from  the  population  by  death  in  the  early  age-periods,  leaving  an  excess 
of  susceptible  males.  But  this  does  not  explain  the  excess  of  the  female 
death-rate  from  phthisis  in  the  early  ages,  after  the  second  year  of  life.  I 
venture,  therefore,  to  offer  the  following  : 

Upon  the  theory  that  the  infection  of  tuberculosis  is  mainly  an  indoor 
infection.  At  birth  and  from  that  time,  throughout  the  first  three  years 
of  life,  the  death-rate  of  the  sexes  from  phthisis  is  very  nearly  equal.  Dur- 
ing these  three  years  the  relative  amount  of  time  spent  within  doors  is 
about  the  same  for  both  sexes,  but  in  the  fourth  year  of  life,  as  an  aver- 
age, boys  begin  to  spend  more  time  out  of  doors  than  girls,  and  the  rela- 
tive amount  of  difference  in  time  so  spent  continues  to  increase  from  that 
time  onward.  It  cannot  be  urged  that  the  period  of  puberty  in  girls  has 
an  effect  in  causing  this  difference,  since  the  difference  begins  at  a  much 
earlier  time  of  life  and  reaches  its  climax  before  that  age  in  females.  The 
delay  in  the  onset  of  this  increase  in  females  in  England  and  the  lessened 
difference  at  the  age  10-15  years  may,  perhaps,  be  accounted  for  by  cli- 
matic differences,  i.  e.,  a  generally  milder  climate  in  the  British  islands. 

A  singular  instance  of  the  hold  which  popular  fallacy  in  regard  to 
infection  gains  upon  the  laity  is  presented  in  the  results  of  a  legislative 
inquiry  which  occurred  in  Massachusetts  last  winter,  but  which,  fortu- 
nately, proved  a  failure. 

Once  let  the  idea  of  infection  gain  a  foothold  in  the  popular  mind,  and 
the  belief  spreads  rapidly  and  often  to  such  an  extent  as  to  cause  harm 
instead  of  good.  The  method  and  degree  of  infection  are  all  of  no 
account,  so  long  as  these  words,  "  infectious  or  contagious,"  have  become 
impressed  upon  the  mind  of  the  community. 

Two  private  charitable  institutions  for  the  treatment  of  consumptives 
had  been  established  in  Boston,  one  of  them  having  existed  for  thirty 
years  and  the  other  for  a  shorter  period.  Multitudes  of  consumptives 
had  found  a  refuge  within  their  walls,  and  physicians  generally  had  con- 
sidered it  an  advantage  that  such  homes  had  been  provided  by  the 
worthy  action  of  benevolent  and  charitable  people,  where  consumptive 
patients  might  secure  a  home  and  be  rescued  from  the  crowded  and  ill- 
ventilated  tenements  where  they  constituted  a  danger  to  other  inmates 
inhabiting  the  same  rooms  with  themselves. 
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The  particular  mode  of  therapeutic  treatment  employed  at  these  insti- 
tutions was  of  little  moment,  so  long  as  they  furnished  a  home  for  persons 
enfeebled  by  chronic  disease  whose  lives,  in  the  majority  of  instances, 
must  necessarily  come  to  an  end  in  these  institutions. 

Many  such  establishments  have  existed  in  England  for  a  long  period, 
and  to  a  considerable  extent  upon  the  continent  of  Europe.  A  recent 
official  circular  of  the  Imperial  Board  of  Health  of  Germany  commends 
their  establishment  in  the  highest  terms,  since  in  a  certain  ratio  of  cases 
a  prospect  of  recovery  is  afforded  to  the  workingman,  who  otherwise 
would  have  soon  died  of  disease  in  his  crowded  tenement  quarters. 

All  at  once  an  attack  was  made  upon  these  two  charitable  institutions, 
and  the  question  of  their  suppression  was  carried  to  the  city  government, 
an  order  being  introduced  which  would  have  practically  put  an  end  to 
their  existence  had  it  not  been  for  the  fortunate  interposition  of  the 
mayor's  veto. 

In  the  following  winter  the  same  question  was  presented  to  the  state 
legislature  in  the  form  of  a  bill  which  was  plainly  intended  to  secure  the 
same  result — the  removal  or  the  destruction  of  these  charitable  institu- 
tions. The  bill  was  so  drawn  as  to  include  all  private  hospitals,  homes, 
or  asylums  which  were  intended  for  the  treatment  of  certain  specified 
infectious  diseases.  It  was  provided  that  such  establishments  should 
only  be  licensed  upon  the  unanimous  vote  of  the  aldermen  and  board  of 
health.  A  single  opposing  member  could  thus  secure  their  removal. 
The  penalty  was  "two  years'  imprisonment." 

It  is  only  necessary  to  say  that  the  severity  of  such  a  bill  wrought  its 
own  defeat.  Evidence  in  its  support  was  introduced  to  show  that  inmates 
from  these  institutions  sometimes  came  out  and  spat  upon  the  lawns  or 
upon  the  neighboring  streets.  In  one  case,  an  inmate  had  entered  a  pro- 
vision shop  and  spat  upon  the  floor.  In  one  instance,  a  man  was  at- 
tacked with  hemoptysis  in  the  street.  The  matter  of  visiting  neighboring 
shops  or  houses  is  decidedly  objectionable,  but  can  be  controlled  by 
proper  regulations. 

The  principal  evidence  of  an  expert  character  introduced  by  the  peti- 
tioners was  of  a  very  general  nature,  and  had  reference  to  the  infectious 
nature  of  tuberculosis,  but  very  little  testimony  was  given  as  to  the  methods 
of  infection  and  to  the  degree  of  actual  danger  from  such  infection. 

On  the  other  hand,  it  was  shown  by  evidence  ably  offered  by  the  medi- 
cal profession  that  the  ward  in  which  these  hospitals  were  located  was 
one  of  twenty-five  wards  in  the  city,  and  that  its  death-rate  from  consump- 
tion was  much  lower  than  the  average  of  the  city  at  large,  as  shown  by 
Dr.  Billings's  volume  upon  the  "Vital  Statistics  of  Boston  and  Philadel- 
phia in  the  U.  S.  Census  of  1890." 

It  was  shown  that  this  investigation  was  the  only  one  ever  instituted 
for  the  purpose  for  which  it  was  intended,  except  one  which  occurred  in 
Germany,  and  in  which  similar  results  were  reached.    The  prevalence  of 
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phthisis  in  the  neighborhood  of  the  hospital  had  been  lessened  since  the 
date  of  its  establishment. 

With  reference  to  the  hospitals  in  Boston,  it  was  shown  that  while  a 
few  consumptives,  not  more  than  a  dozen  in  all  at  any  one  time,  might 
have  been  out  of  doors  upon  the  grounds  in  the  immediate  neighborhood, 
in  all  probability  not  less  than  several  thousand  were  accustomed  to  walk 
daily  upon  the  streets  of  the  city  without  let  or  hindrance. 

It  was  also  shown  that  hospitals  of  the  same  character  have  existed  in 
considerable  numbers  in  England  ;  four  of  them  in  London  in  densely 
settled  quarters  cf  the  city,  and  the  idea  of  limiting  their  usefulness  by 
removal  on  account  of  apparent  danger  to  the  neighboring  population  has 
never  arisen  in  any  case. 

Several  years  ago,  the  Local  Government  Board  of  England  made  a 
thorough  investigation  upon  the  use  and  influence  of  hospitals  for  infec- 
tious diseases,  and  issued  a  valuable  report  upon  the  subject.  But  no 
reference  to  tuberculosis  appears  anywhere  in  this  report.  The  question 
does  not  appear  to  have  arisen  at  all  in  the  minds  of  the  board. 

The  diseases  referred  to  in  that  report  are,  chiefly,  scarlet-fever,  diph- 
theria, and  small-pox  ;  and  the  only  disease  treated  in  hospitals  which  the 
board  believed  might  have  any  effect  upon  the  surrounding  neighborhood 
was  Small-pox.  If  then,  this  is  true  of  scarlet-fever  and  of  diphtheria, 
that  no  danger  need  be  feared,  how  much  more  is  it  true  of  a  still  more 
limited  infection  like  that  of  tuberculosis  ? 

Dr.  J.  S.  Billings,  in  a  recent  discussion  upon  the  value  of  infectious 
disease  hospitals,  said  : 

"  It  is,  above  all  things,  desirable  to  get  the  public  to  understand  that 
there  is  very  little  danger  in  a  hospital  for  diphtheria,  scarlet-fever,  or 
measles,  separated  the  width  of  an  ordinary  street,  even,  from  the  sur- 
rounding houses.  If  there  were  a  hospital  of  that  kind  next  door  to  my 
house,  separated  by  a  brick  partition  wall,  I  should  not  have  the  least 
fear  of  anything  coming  through  it,  or  of  any  contagion  coming  from  it." 

Dr.  Netter,  in  a  report  to  the  consulting  committee  of  hygiene  of 
France  upon  the  subject  of  asylums  for  consumptives,  says,  "A  well- 
managed  sanitarium  offers  no  danger  to  the  neighborhood."  ^ 

Cornet's  experiments  upon  the  dust  of  hospitals,  asylums,  rooms  of 
consumptive  patients,  and  of  the  streets  of  Berlin,  showed  that  while 
dust  from  the  floors  of  enclosed  apartments  occupied  by  consumptives 
reproduced  tuberculosis  when  inoculated  into  lower  animals,  that  which 
was  collected  from  the  streets  of  a  populous  city  produced  no  such  effect. 

A  noted  physician,-  in  alluding  to  the  movement  to  which  I  have  re- 
ferred, characterized  it  as  "  monstrous,"  and  said,  "  I  rejoice  to  say  that 
the  bill  failed  to  pass.  ...  As  far  as  danger  of  infection  goes,  I 
should  have  no  anxiety  for  my  family  or  myself  were  a  properly-managed 

'Receuil  des  Travaux  des  Comity  Consultatif  d 'Hygiene  Piibli(|uc,  Paris,  Vol.  25,  p.  67,  1S96. 
'Dr.  F.  C.  Sliattuck,  in  an  address  bafore  the  Kliode  Island  Medical  Society,  June  3,  1897. 
Boston  Med.  and  Surg.  Journal,  June  24,  1S97,  p.  614. 
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consumptive  hospital  next  door  to  me,  though  I  might  not  consider  its 
presence  as  indicative  that  real  estate  in  my  neighborhood  was  rising  in 
value." 

The  underlying  principle  which  could  have  any  possible  weight  in  this 
investigation  was  the  possible  danger  of  the  spread  of  tuberculous  infec- 
tion from  a  hospital  inhabited  by  consumptives,  to  the  surrounding  neigh- 
borhood, or  from  its  inmates  while  walking  about  the  grounds  or  the 
neighboring  streets ;  or,  in  other  words,  the  danger  of  outdoor  infection. 
Since  such  danger  was  neither  proven,  nor  was  even  a  strong  probability 
thereof  shown  to  exist,  the  proposed  measure  utterly  failed. 

Modern  medicine  has  received  no  greater  impetus  than  that  which  has 
been  derived  from  the  rapid  advances  afforded  by  bacteriological  research. 
So  great  and  so  valuable  have  these  results  proved,  that  the  death-rate 
from  some  of  the  worst  forms  of  infection  has  begun  to  lessen  with  greater 
rapidity  than  before,  under  the  influence  of  methods  which  had  their 
origin  in  the  laboratory  of  the  scientist. 

Notwithstanding  this  fact,  however,  it  cannot  be  denied  that  the  most 
reliable  conclusions  in  regard  to  the  true  characteristics  of  infectious  dis- 
eases must  be  derived,  not  only  from  the  laboratory  but  from  the  obser- 
vations of  the  physician  in  his  daily  rounds  of  practice,  together  with  a 
study  of  mankind  in  his  relation  to  all  outward  circumstances,  which 
influence  his  condition  in  life,  such  as  those  of  sex,  age,  and  occupation. 
In  other  words,  the  results  of  laboratory  investigation,  clinical  observa- 
tion, and  the  broad  and  general  study  of  the  natural  history  of  disease, 
taken  together,  constitute  a  better  means  of  deciding  doubtful  questions 
in  regard  to  infection  than  either  of  these  methods  taken  separately. 

In  conclusion,  then,  it  must  be  admitted  that  tuberculosis  is  an  infec- 
tious disease.  Its  character  is  too  well  defined,  both  by  observation  and 
by  experiment,  to  admit  a  reasonable  doubt.  The  active  principle  of 
infection,  the  bacillus  of  tuberculosis,  is  recognizable ;  it  is  capable  of 
isolation  from  the  body,  of  cultivation,  and  of  inoculation  into  the  lower 
animals.  But,  practically,  the  exact  mode  of  infection,  when  applied  to 
the  daily  intercourse  of  human  beings,  is  extremely  limited,  and  no  evi- 
dence has  ever  been  presented  which  tends  to  show  that  such  infection 
ever  occurs  by  exposure  in  the  open  air,  either  by  the  breath  of  consump- 
tives or  by  the  distribution  of  sputum  upon  the  surface  of  the  soil.  On 
the  other  hand,  abundant  evidence  shows  that  such  infection  is  of  very 
common  occurrence  from  indoor  exposure  to  the  distribution  of  sputum 
deposited  upon  floors  and  dried  under  favorable  circumstances. 

By  this  I  do  not  mean  to  inter  that  the  outdoor  free  distribution  of  the 
sputum  of  consumptives  should  be  encouraged  or  allowed,  but  should  be 
prevented  on  the  general  principle  that  all  infectious  material  constitutes 
a  greater  or  less  danger,  and  not  because  any  serious  danger  from  such 
outdoor  distribution  has  actually  been  shown  to  exist  when  compared 
with  indoor  distribution  of  sputum. 


THE   PLACE   OF  THE  STATE  IN  DEALING  WITH  TUBER- 
CULOSIS. 

By  p.  H.  BRYCE,  M.  D.,  of  Toronto,  Ont. 

Mr.  President  and  Gentlemen  of  the  American  Public  Health 
Association  : — Should  any  one  examine  into  the  legislation  of  an)'  state 
or  province  on  the  continent  of  America  prior  to  the  last  twenty-five 
years,  or,  indeed,  into  that  of  any  of  the  countries  of  Europe  prior  to  the 
last  fifty,  he  will  be  surprised  not  only  at  the  paucity  of  the  laws  dealing 
in  any  systematic  manner  with  what  we  now  call  social  subjects,  but 
especially  of  any  laws  providing  for  systematic,  state,  or  municipal  super- 
vision of  the  public  health.  In  European  countries,  and  notably  in 
England,  it  is  true  that  prior  to  this  period,  poor  laws,  work-houses,  and 
dispensaries  existed;  but  it  would  appear  that  they  were  established 
rather  as  a  disagreeable  necessity  than  as  being  a  recognition  of  the 
claims  of  the  poor  and  sick  upon  the  benevolence  of  the  state.  But 
further  if  we  turn  to  the  legislation  of  Germany  we  find  that  not  till  1880 
did  the  great  Chancellor  seriously  set  himself  to  the  consideration  of 
legislation  intended  to  deal  seriously  with  the  internal  problems  which 
since  that  time  have  had  such  far-reaching  and  beneficial  results  on  the 
well-being  of  the  working  classes  of  The  Fatherland. 

As  regards  public  health  laws,  the  crudity  of  state  and  municipal 
legislation  everywhere  might  be  illustrated  by  extracts  taken  from  the 
annual  reports  of  Dr.  John  Simon,  who  in  1849,  during  the  cholera  epi- 
demic, was  placed  in  charge  of  public  health  matters  in  England ;  or  we 
have  only  to  recall  how  recently  the  first  State  Board  of  Health  was 
appointed  on  this  continent  in  order  to  comprehend  that  public  medicine 
is  practically  not  more  than  a  quarter  of  a  century  old  in  America. 

The  reasons  for  this  are  not  difficult  to  discover.  Let  any  one  but 
read  the  various  theories  and  practices  in  medicine  referred  to  by  Dr. 
01  iver  Wendell  Holmes,  in  a  publication  of  some  forty  years  ago,  on 
"  Hahnemann,"  and  it  becomes  at  once  apparent  that  scientific  medicine 
was  then  but  in  its  chrysalis  stage.  Not,  indeed,  until  that  series  of 
investigations,  begun  in  1850  by  Davaine,  into  the  origin  of  charbon,  ad- 
vanced to  the  stage  in  1863  of  the  recognition  of  its  spores  by  Pasteur, 
developed  still  further  as  to  their  meaning  by  Koch  in  1870,  and  splen- 
didly concluded  in  1877  by  Pasteur  himself,  was  the  germ  theory  of 
disease  brought  into  full  life,  and  the  immovable  basis  constructed  upon 
which  mode  rn  medicine  and  public  hygiene  have  been  established.  Five 
years  later  the  discovery  by  Koch  of  the  bacillus  tuberculosis  was  to 
prove  the  point  d'appid  whence  were  to  be  made  the  advances  and  attacks 
upon  the  citadel  whence  come  forth  the  array  of  multiform  types  of  this 
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disease,  which — like  the  hordes  of  Attila — have  spared  neither  age  nor 
sex,  but  which,  since  history  began,  have  left  in  every  age,  in  every  clime, 
and  amongst  every  race,  dead  infant,  budding  womanhood,  and  warrior 
in  his  prime,  strewn  thicker  than  from  any  other  cause  on  the  oft-trodden 
battle-field  of  time. 

Statistics  taken  from  -  almost  any  couatry  will  abundantly  illustrate 
this,  but  taking  those  of  Ontario  as  seen  in  the  following  we  obtain 
abundant  food  for  thought. 

Deaths  from  tuberculosis  in  Ontario  in  successive  census  years : 

1871      ....    1,042,  or  1 1.2  per  cent,  of  all  deaths. 
1881      ....    2,397,  or  10.8        "        "  " 
1891      ....    2,463,  or  II. 4        "       "  " 

Deaths  from  tuberculosis  in  Toronto  in  1890-1896  : 
i8go 
1891  . 


1892 

1893 
1894 

1895 
1896 


387 
430 
477 

512 
442 

430 
442 


Total  deaths  from  tuberculosis  in  United  States  in  1880,  91,551 
or  a  little  better  than  12  per  cent,  of  all  deaths  having 
reported  causes. 

1890    .........  101,903 

Divided  as  follows  in  1890  : 

North  Atlantic  Division  37,443,  or  a  ratio  of  2.2  per  1,000  Pop. 
South       "  "       14,670      .     "         1.7  " 

North  Central       "       29,922  "         1.3  " 

South  Central       "       15,304  "         1.4  " 

Western  "         4,564  "         1.5  " 

Table  of  returns  of  Ontario  asylums,  giving  inmates,  admissions, 
annual  deaths,  and  percentage  of  deaths  from  tuberculosis. 


Year. 

Inmates. 

Yearly  Admission. 

Annual  Deaths. 

1871 

1,366 

166 

62 

1881 

2,584 

161 

166 

189I 

3,865 

308 

190 

1S92 

3,98s 

I2S 

2  I  I 

1893 

4,174 

189 

243 

1894 

4,334 

160 

241 

1895 

4,557 

223 

309 

0  illustrate 

the  distribution 

of  these  deaths  from 

tuberculosis  in 

asylums  the  following  table  is  given  : 
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Table  giving  the  total  deaths  in  Ontario  asylums,  exclusive  of  Mimico 
Asylum,  during  1892  from  tuberculosis  in  a  population  of  4,231,  the  total 
deaths  from  all  causes  being  211. 


Period  of  Residence. 

Total  deaths. 

Deaths  from 
tuberculosis. 

Percentage  of 
total  deaths. 

Under  l  ye^r 

72 

7 

9-7 

lietween  1  and  2  years  

5 

20.0 

lletween  2  and  3  years  

40 

9 

22.5 

19 

10 

52.6 

Between  10  and  15  years  

16 

6 

37-S 

IS 

2 

13-3 

Over  20  years  

2-1 

8.3 

Total . 


41 


23-4 


Without  here  referring  further  to  the  story  which  such  statistics  tell,  it 
is  my  purpose  to  indicate  what  we  as  executive  officers  of  health  have  to 
labor  for  in  state  or  city,  not  so  much  in  carrying  out  every  law  and  by- 
law for  lessening  the  dangers  of  the  spread  of  infection  from  the  tubercu- 
lized,  as  to  point  out  the  relation  which  these  facts  bear  to  the  state  and 
municipality,  whose  place  in  the  evolution  of  modern  society  is  yearly 
becoming  more  generally  comprehended  and  more  accurately  defined.  It 
is  not  necessary  to  discuss  here,  even  for  a  moment,  whether  this  Asso- 
ciation holds  the  doctrines  of  Individualism,  Socialism,  or  that  '■'•juste 
milieu  "  between  them  of  State  Socialism.  This  Association,  here  in  con- 
vention as  representatives  of  national,  state,  provincial,  or  municipal  gov- 
ernments, sufficiently  illustrates  that, — to  use  the  words  of  Adolph  Wag- 
ner, the  foremost  representative  of  State  Socialism  in  Germany, — "we 
have  entered  the  social  period,  characterized  by  new  economic  ideas,  new 
political  views,  and  a  new  direction  in  practical  life."  Believing  in  no 
abstract  theory  as  to  the  province  of  government,  I  hold  it  to  be  true  in 
practice  that  the  quality  of  any  legislation  must  be  judged  by  its  results  ; 
or,  to  use  the  words  of  another,  "  By  their  social  value,  their  capacity  for 
promoting  social  welfare  must  the  plexus  of  institutions,  organizations, 
and  arrangements,  in  and  by  means  of  which  the  economic  life  of  the 
nation  be  carried  on,  be  tried." 

Let  us  then  turn  to  the  array  of  figures  already  set  forth,  and  endeavor 
by  comparison  to  understand  their  bearing.  We  see  that  in  the  province 
of  Ontario,  2,500  deaths,  or  nearly  that,  a  year  has  been  the  annual  sac- 
rifice to  this  Moloch  of  chronic  diseases.  But  it  means  much  more  than 
this!  Compare  the  parallel  columns  of  tuberculosis  and  insanity.  It 
will  appear  that  in  1895  the  cases  of  insanity  in  the  asylums  of  Ontario 
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were  nearly  double  the  number  of  deaths  from  tuberculosis.  But  if  we 
compare  the  deaths  in  the  asylums  with  those  from  consumption,  we  find 
they  are  but  one  tenth  the  number  annually.  Further,  it  is  most  impor- 
tant to  note  that  of  the  total  asylum  deaths  there  is  annually  nearly  23 
per  cent,  due  to  tuberculosis.  But  even  with  this  potent  factor  in  the 
death  rate  in  Ontario  asylums,  it  is  plain  that  with  an  annual  death  rate 
of  slightly  over  5  per  cent,  of  all  inmates,  it  would  take  twenty  years  for 
an  asylum  population  of  5,000  to  die ;  whereas  this  number  of  consump- 
tives die  in  every  two  years,  or,  roughly,  ten  times  as  many  persons  be- 
come affected  with  tuberculosis  every  year  as  with  insanity,  and  ten  times 
as  many  die.  Drawn,  therefore,  from  the  ranks  of  "  les  catididats  de  la 
tuberculose,"  as  Professor  Verneueil  calls  them,  some  2,500  persons,  mostly 
above  fifteen  3'ears  of  age,  are  annually  enrolled  in  the  ranks  of  the 
tuberculized,  not  to  mention  an  undetermined  number  whose  deaths  are 
registered  as  due  to  diarrhcea  chronica.,  atrophia,  ancemia,  and  so  on. 

In  pursuing  this  study,  it  has  been  of  further  interest  in  connection 
with  the  evolution  of  the  sociological  problems  of  the  care  of  the  mental 
and  physical  defectives  in  the  province  of  Ontario,  to  note  the  growth  of 
the  institutions  for  dealing  with  these  several  classes.  I  find  that  the 
legislature  of  the  province,  which  is  now  Ontario,  passed  in  1839  an  act 
providing  for  the  erection  of  a  lunatic  asylum,  with  powers  to  levy  one 
penny  in  the  pound  on  the  several  electoral  districts  of  the  province. 
Already,  in  1826,  a  bill  had  been  passed  permitting  the  local  magistrates 
to  levy  taxes  for  the  support  of  houses  of  industry,  and  prior  to  that, 
again,  the  government  had  granted  certain  lands  in  the  town  of  Toronto, 
vested  in  trustees,  for  a  district  hospital.  From  time  to  time,  as  in  the 
cholera  years  of  1832-1833,  this  hospital  received  a  special  grant  for  car- 
ing for  immigrants.  But  the  systematic  extension  of  any  class  of  these 
institutions,  unless  it  be  the  asylums,  was  wholly  spasmodic  until  1874, 
when  the  granting  of  provincial  aid  based  upon  government  inspection  to 
the  several  classes  of  benevolent  institutions  was  systematized.  The 
"  Charity  Aids  act "  divided  these  into  three  classes, — hospitals,  refuges, 
and  orphanages,  each  receiving  a  per  capita  grant  for  each  inmate,  respec- 
tively, in  addition  to  municipal  support  and  private  benefactions. 

The  extent  to  which  these  institutions  have  grown  during  the  last  twenty 
years  becomes  of  much  interest  and  importance  in  our  present  study. 
Thus  there  were  in  Ontario  in  1874,  10  hospitals,  with  state  grant  of  30 
cents  per  diem;  in  1887,  18  hospitals,  with  state  grant  of  30  cents  per 
diem;  in  1896,  39  hospitals,  with  state  grant  of  30  cents  per  diem.  In 
1874,4  refuges,  with  state  grant  of  7  cents  per  diem;  in  1887,21  refuges, 
with  state  grant  of  7  cents  per  diem  ;  in  1896,  32  refuges,  with  state  grant 
of  7  cents  per  diem.  In  1874,  13  orphanages,  with  state  grant  of  2  cents 
per  diem;  in  1887,  29  orphanages,  with  state  grant  of  2  cents  per  diem; 
in  1896,  31  orphanages,  with  state  grant  of  2  cents  per  diem. 

The  increase  in  the  asylum  population  from  1,366  in  187  i  to  4,709  in 
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1896,  has  already  been  noted.  The  increase  in  the  number  of  hospital 
patients  is  yet  mc;  ~  remarkable.  The  total  hospital  population  in  1878 
was  4,372,  while  it  had  increased  in  1896  to  17,517,  or  the  increase  in 
the  single  year  1894  equaled  one  third  of  the  total  hospital  population 
eighteen  years  before.  The  number  of  inmates  of  refuges  was  in  1878, 
1,300 ;  in  1896,  the  number  was  4,355.  The  number  of  inmates  in 
orphanages  was  in  1878,  1,356  ;  in  1896,  the  number  was  3,995. 

For  each  of  these  state-aided  classes  the  annual  increase  in  cost  of 
maintenance  is  most  remarkable.  The  asylum  maintenance,  exclusive  of 
buildings,  was  in 

1871  $173,611.11 

189s  595.843-13 

The  hospital  maintenance  was  (buildings  being  erected  by  municipal- 
ity): 

1878  $93,067.63 

1896       ........  421,809.79 

1896,  total  government  grant   ....  110,082.09 

The  refuge  maintenance  was  : 

1878   $51,176.52 

1896       .       .       .       .       .       .       .       .  193,160.17 

1896,  total  government  grant   ....  51,306.89 

The  orphanage  maintenance  was 

1878   $11,223.34 

1896   116,570.52 

1896,  total  government  grant   ....  15,594.97 

When  it  is  remembered  that  all  this  development  has  taken  place  in  a 
province  already  well  settled  in  187 1,  with  a  population  increasing  but 
slowly  in  the  two  following  decades,  sending  many  of  the  younger  popu- 
lation westward  as  colonists,  as  seen  in  the  following  table  of  popula- 


tions,— 

1871  ........  1,620,851 

t88i  ........  1,926,922 

1891  ........  2,114,321 


the  evolution  of  the  social  organism  may  well  be  considered  a  remark- 
able one.  If  the  cost  of  these  public  institutions,  which  housed  a  popu- 
lation of  28,327  in  1896,  were  estimated,  an  aggregate  of  many  millions 
would  have  to  be  added  to  the  yearly  maintenance,  which  for  the  asylums 
alone  amounted  from  the  confederation  in  1867  to  1895  to  a  total  of 
$9,854,479.98. 

Reference  has  already  been  made  to  the  fact  that  some  23  per  cent,  of 
all  deaths  in  the  asylums  is  annually  due  to  consumption,  and  I  find  that 
in  the  returns  from  hospitals  for  1896,  some  480  persons  are  said  to  have 
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been  treated  for  tuberculosis  in  the  several  hospitals  of  the  province.  Of 
the  consumptive  patients  treated  in  the  four  hospitals  of  Toronto,  some 
25  per  cent.  died. 

It  is  quite  apparent,  therefore,  that  public  aid  is  incidentally  extended 
to  a  certain  percentage  of  consumptives  in  Ontario ;  but,  judging  from 
the  number  of  deaths,  it  is  apparent  that  they  go  to  the  hospitals  to  die 
comfortably,  rather  than  with  any  idea  of  recovery. 

It  may,  perhaps,  seem  to  some  unnecessary  that  this  resume  of  the  evo- 
lution in  a  modern  community  of  systematized  charity  or  organized  be- 
nevolence towards  its  mental  and  physical  defectives  should  have  been 
made  in  order  to  lead  up  to  the  main  subject  of  this  paper;  but  it  has 
appeared  to  the  writer  absolutely  necessary  to  set  forth  from  a  broad 
standpoint  the  reasons  and,  by  illustration,  the  methods  for  dealing  with 
this  problem. 

Accepting  Guerard's  figures  for  New  York  city  as  illustrative,  we  find 
that  of  every  1,000  deaths  from  all  causes  between  the  ages  of  fifteen 
and  sixty,  or  during  the  productive  years  of  human  life,  there  died  from 
tuberculosis  373.9  on  an  average  for  the  six  cities  of  Berlin,  Vienna, 
Prague,  Paris,  Brussels,  and  New  York.  Under  similar  conditions,  this 
percentage  of  37  per  cent,  of  all  deaths  will  be  generally  found  to  exist 
in  the  large  cities  of  temperate  climates.  ' 

Applying  the  common  calculation,  as  given  by  Guerard  where  he  states 
the  estimated  loss  to  the  city  of  New  York  due  to  the  annual  deaths  of 
6,072  persons  from  tuberculosis  as  $6,072,000,  the  economic  loss  to 
Ontario  in  1895  was  $2,472,000.  It  is  now  a  fact,  established  by  num- 
bers of  observations  and  statistics,'that  from  50  to  75  per  cent,  of  all 
cases  of  tuberculosis,  in  the  early  stages,  treated  in  special  sanitoria,  may 
be  restored  to  comparative  health,  while  some  35  per  cent,  will  perma- 
nently recover.  Hence  it  may  be  said  that  were  the  assumed  5,000  con- 
sumptives existing  to-day  in  Ontario  placed  in  sanatoria,  at  least  50  per 
cent,  of  them  would  be  preserved  to  produce  wealth  for  the  state.  In 
other  words,  the  annual  loss  of  $2,472,000  would  be  saved.  The  lessen- 
ing of  such  a  number  of  infective  centres  of  disease  means  an  immediate 
reduction  in  the  number  of  new  cases  and  of  the  number  demanding 
treatment.  Many  other  results  of  an  economic  character,  such  as  the 
cost  of  sickness,  loss  of  time  through  nursing,  might  be  added,  but  these 
suffice  to  indicate  the  nature  of  the  problem. 

State  Socialists,  which  by  our  own  confession  we  are,  are  agreed  that, 
once  accept  the  principles  of  state  intervention  in  economic  affairs,  and 
the  distance  to  which  such  principles  should  be  carried  can  only  be  de- 
termined by  expediency  and  by  circumstances  of  time  and  place.  I  have 
attempted  to  illustrate  how  far  this  intervention  of  the  state  has  gone  in 
the  care  of  defectives  under  a  single  progressive  government  on  this  con- 
tinent, and  in  a  province  organized  only  a  hundred  years  and  which  has 
had  for  exactly  one  quarter  of  this  time,  as  Premier,  a  single  man  repre- 
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senting  what  with  us  in  Canada  is  called  the  Liberal  party,  and  who,  per- 
haps, would  decline  to  be  classed  with  the  State  Socialists  of  Germany. 
But  it  is  not  necessary  that  I  do  more  than  direct  the  attention  of  the 
American  members  of  this  congress  to  what — in  spite  of  the  individual- 
ism which  has  been  supposed  to  be  representative  of  that  liberty  so  long 
the  boast  of  the  people  of  the  American  union — has  grown  up  more  or 
less  in  every  state,  but  notably  in  one  of  the  oldest  of  the  common- 
wealths, Massachusetts,  which  is,  perhaps,  the  most  developed  and  com- 
plete example  of  State  Socialism,  or  state  intervention  in  social  matters, 
which  exists  on  the  continent. 

It  seems  to  me,  therefore,  that  the  question  of  how  far  the  state  will 
take  up  the  public  work  of  dealing  with  tuberculosis,  is  decided  by  the 
dictum  of  one  of  the  most  advanced  American  writers  on  economic  prob- 
lems, viz. :  "  That  it  is  the  duty  of  the  state  to  do  whatever  cannot  be 
done  so  well  by  the  individual,"  and  by  the  principles  which  we  see  daily 
being  put  into  practice  in  every  state,  province,  or  city  on  the  continent. 
The  greatest  distinction  possible  must  be  made  between  governmental 
intervention  for  the  sake  of  the  people  and  state  interference  for  the 
sake  of  the  government.  What  then  remains  for  us  to  consider  is,  sim- 
ply: Is  such  intervention  of  state  and  municipal  government  in  dealing 
with  tuberculosis  expedient  ?    And,  if  so,  is  it  practicable  ? 

With  regard  to  the  matter  of  expediency,  the  matter  of  compulsory 
notification  comes  up,  and  its  pros  and  cons  have  already  been  much  dis- 
cussed. It  may  simply  be  said,  in  regard  to  this,  that  there  is  every  rea- 
son to  believe  that  through  this  means  information  as  to  the  measures 
necessary  to  lessen  the  dangers  of  infection  may  be  disseminated  among 
the  people,  and  that  sufficient  benefits  will  result  therefrom  to  make  such 
notification  perfectly  justifiable ;  yet  it  must  be  for  this  purpose  princi- 
pally, and  not  for  purposes  of  official  supervision  until  the  necessary  com- 
plement of  municipal  and  state  sanatoria  shall  have  been  generally  estab- 
lished. It  is  manifestly  apparent  from  the  overwhelming  statistics  at  our 
disposal  that,  however  much  we  may  expect  from  efforts  to  make  the 
homes  of  consumptives  more  sanitary  and  less  dangerous  to  the  healthy, 
infinitely  more  is  necessary  if  we  are  seriously  to  attempt  to  deal  with 
this  disease,  which  annually  slays  over  100,000  persons  in  the  United 
States  alone.  We  must,  in  fact,  apply  the  principles  which  underlie  our 
methods  of  dealing  with  other  contagious  diseases,  modified  in  a  manner 
consonant  with  its  characteristics  as  a  chronic  disease. 

We  have  already  indicated  the  several  classes  of  charitable  institutions, 
as  asylums,  hospitals,  refuges,  and  orphanages,  which  are  recognized  by 
the  state  as  legitimate  objects  of  its  support  and  supervision.  It  will  be 
most  obvious  that  the  conclusion  to  which  the  argument  of  this  paper 
points  is,  that  institutions  partaking  of  some  of  the  characteristics  of  each 
of  these  several  classes  are  demanded  as  the  means  by  which  we  shall 
begin  the  systematic  attempt  to  combat  the  ravages  of  tuberculosis. 
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So  long  ago  as  1882,  Dr.  T.  Gilbart-Smith  presented  to  the  Social 
Science  Congress  of  Great  Britain  the  report  of  the  council  of  that  Asso- 
ciation on  "Administration  of  Hospitals,"  in  which  it  was  stated  :  "  Effi- 
cient medical  relief  is  an  urgent,  every-day  necessity,  which  hitherto  has 
been  principally  provided  through  channels  which  exhibit  all  the  faults  of 
inadequate  organization  and  isolated  efforts."  This  report  further  states 
that  in  the  metropolis,  with  a  population  of  four  and  one-half  millions, 
there  were  30,000  beds  available  for  diseases  and  accidents,  excluding 
those  of  lunatic  asylums.  But,  notwithstanding  this  splendid  benevo- 
lence, the  report  states  :  "  There  is,  moreover,  a  class  of  illness  which, 
refused  admission  into  hospitals,  is  unsuited  for  work-house  infirmaries. 
Such  diseases  as  consumption,  hip  disease,  and  other  slow,  chronic  ail- 
ments requiring  a  lengthened  treatment,  country  air,  and  surgical  appli- 
ances, are  almost  entirely  neglected.  Medical  relief,  to  be  complete, 
should  effectively  deal  with  these."  This  was  said  in  1880,  although 
there  were  at  the  time  in  London  four  hospitals,  aggregating  482  beds, 
for  "  Diseases  of  the  Chest  and  Consumption."  Well  might  this  be  said, 
with  an  annual  death-rate  from  phthisis  for  that  city  of  over  8,000.  That 
something  has  since  been  done  is  evident  from  the  falling  death-rate,  but 
how  slowly,  is  seen  in  the  following  table : 


1851-1860 
1861-1870 
1871-1880 
I 88 I -I 890 
1891 
1892 
1893 
1893,  total  deaths 


Deaths  from  phthisis 
per  1,000. 

2.85 
2.84 

2-S7 
2.09 
2.00 
1.88 
1.80 
8,179 

tal  accommoda- 


Turning  to  our  own  continent  and  to  the  splendid  hospi 
tion  in  all  of  our  cities,  we  are  forced  to  repeat  the  conclusions  contained 
in  this  report  to  the  Social  Science  Congress  in  1882. 

Dr.  Guerard  of  the  New  York  Health  Department,  after  referring  to 
the  steady  decline  of  tuberculosis  in  New  York  during  the  last  ten  or 
twelve  years  (the  rate  per  1,000  in  1896  was,  nevertheless,  3.06),  asks  this 
question  :  "  If  this  decline  be  true — and  these  hygienic  measures,  inade- 
quate as  they  have  been,  have  produced  such  distinctly  good  results, — 
how  much  more  may  we  hope  to  accomplish  by  organized  legislative  con- 
trol, and  the  establishment  of  public  hospitals  for  the  systematic  treat- 
ment of  the  tuberculous  poor }  " 

But  I  need  not  further  refer  to  the  practically  total  absence  as  yet  in 
all  our  charity  organizations  of  any  attempt  to  deal  with  the  matter. 
What  is  demanded,  at  any  rate  so  far  as  Ontario  is  concerned,  is  not  so 
much  an  increase  in  the  expenditures  necessary  for  public  charity,  as  a 
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change  in  the  direction  and  mode  of  its  application.  The  average  num- 
ber of  days  of  consumptives  in  hospitals  in  Toronto  was,  in  1896,  about 
fifty  or  about  twenty  days  longer  than  the  average  for  all  patients  ;  while 
of  the  admissions  for  this  short  period  in  the  hospital  there  were  25  per 
cent,  of  deaths.  Manifestly,  as  Dr.  Gilbart-Smith  of  London  says,  gen- 
eral hospitals  are  not  the  place  for  consumptives.  Naturally  we  turn  to 
the  single  illustration  on  this  continent  of  an  ideal  home  for  consump- 
tives, and  find  in  the  Saranac  Lake  Sanitarium,  which  has  grown  up 
under  the  fostering  care  of  the  beloved  Trudeau,  a  type  upon  which  all 
future  efforts  in  this  direction  must  be  based.  And  yet,  think  of  it ! 
Ninety  millions  of  people  represented  in  this  Association  in  the  fifteenth 
year  since  Koch's  discovery !  In  these  fifteen  years,  during  which  more 
than  2,000,000  persons  have  died  on  this  continent  from  consumption,  all 
our  efforts  to  systematically  deal  with  the  disease  are  represented  by  one 
model  "  Home,"  which,  in  1896,  extended  its  arms  to  177  persons,  of 
whom  of  those  reported  upon  seventeen  remained  three  months  or  less, 
and  eighty-nine  remained  from  three  months  to  twenty-five  months.  But 
if  the  movement  has  been  pitiable  in  its  slowness,  there  is  now  but  one 
unanimous  opinion,  that  the  true  science  of  medicine, — and  it  is  the 
science  of  sanitation, — has  at  last  found  a  voice;  and  that  the  dream  of 
Gross,  of  Flint,  of  Moore,  and  of  Loomis, — seers  amongst  medical  men 
of  science  in  America,  each  of  whom  in  his  last  years,  peering  into  the 
future,  uttered  prophetic  words  that  the  time  would  come  when  diseases 
would  be  prevented  rather  than  cured, — is  beginning  to  be  realized  as 
regards  tuberculosis. 

But  it  will  have  been  remarked  that  this  beginning  has  not  been  due  to 
the  state,  but  to  private  philanthropy.  Yet  the  seed  is  sown.  That  Can- 
adian statesman,  before  referred  to,  has,  I  believe,  been  the  first  on  this 
continent  to  recognize  that  "  Homes  for  Consumptives  "  hold  the  same 
relation  to  and  have  the  same  claim  upon  state  recognition  as  other  hos- 
pitals ;  since  to  a  Home  for  Consumptives  recently  erected  by  private 
benevolence  in  the  Adirondacks  of  Canada,  the  great  Muskoka  country, 
he  has  extended  the  per  diem  grant  allowed  to  the  general  hospitals  by 
the  legislature.  This  is  not  the  place  to  discuss  whether  too  much  or 
too  indiscriminate  charity  is  being  given  by  our  Hospitals  and  Homes. 
Suffice  it  to  say,  that  both  in  England  and  in  America  serious  demands 
for  a  reform  in  methods  exist. 

But  when  the  absence  of  method  in,  and  the  primitive  character  of, 
Ontario  charities  twenty-five  years  ago  are  understood,  and  how  by  a  single 
Act  of  the  Legislature,  passed  in  1S74,  the  scheme  of  public  grants  to 
charity  became  so  systematized  and  complete  as  to  have  practically 
remained  unchanged  ever  since,  it  would  seem  quite  practicable  that  the 
necessity  for  changes  due  to  the  evolution  of  social  and  scientific  methods 
needs  only  to  be  realized  in  order  to  have  the  same  organized  energy 
directed  to  dealing  with  Homes  for  Consumptives  as  for  Asylums,  Hospi- 
tals, and  Refuges. 
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Within  a  comparatively  few  years,  in  addition  to  the  growth  of  char- 
itable institutions  as  already  illustrated,  the  rural  counties  in  one  third  of 
the  whole  Province  of  Ontario  have  established  County  Houses  of  Indus- 
try, or  homes  for  the  aged  poor,  each  receiving  a  certain  grant  for  con- 


struction  from  the  government. 

County. 

Average  in- 
mates per  year 
for  5  years. 

Average  deaths 
per  year. 

Per  cent,  of 
death-rate. 

Average  cost 
of 

maintenance. 

Waterloo  

Oxford  

Wellington  

York  

Norfolk  (2  years)  

Huron  (2  years)  

92 
77 
74 
87 
45 
73 
54 

13 

7 
8 
18 
9 
5 

10 

14 
9 
II 
18 

20 
12 

jS 

?6,oi8.88 
6,597-83 
5.232-78 

5.959-33 
2,062.06 
12,871.00 
4.055-45 

502 

70 

13 

$42,817.33 

With  us,  therefore,  in  Ontario,  whether  in  rural  or  urban  municipalities, 
we  have  the  principles  of  state  aid  already  being  carried  out.  But  we 
may  be  asked  for  working  details.  For  cities  this  seems  easy.  Compar- 
atively fev/  or  none  of  the  northern  belt  of  states  and  provinces  are  lack- 
ing in  favored  localities  where  protected  sites  with  surrounding  forest 
areas  and  pleasant,  warm  soil  may  be  chosen,  where  cities  may  select 
"Homes"  for  themselves.  Transportation  has  caused  distance  to  almost 
disappear,  and  the  idea  of  banishment  from  home  and  friends  Would,  in 
such  cases,  not  exist  in  practice.  But  is  the  cost  within  our  means 
Take  for  instance  the  city  of  Toronto,  where  the  deaths  in  1896  from 
tuberculosis  were  442,  and  it  is  found  that  the  four  city  hospitals  alone  in 
1896  had  6,492  inmates  with  an  average  residence  of  thirty-four  days,  or 
a  number  equivalent  to  over  580  persons,  who  received  continuous  treat- 
ment throughout  the  year;  at  a  daily  cost  of  64  cents  per  capita  or  $4.50 
per  week.  The  cost  per  patient  at  Saranac  Lake  is  about  $6  per  week. 
Of  the  total  cost  of  maintenance  in  Toronto,  the  government  paid  38  per 
cent.,  or  in  1896  a  total  of  $39,207.19.  Assuming  the  same  proportion  of 
cost  as  in  dealing  with  other  classes  of  disease,  we  see  that  in  the  city 
with  by  far  the  highest  mortality  from  the  disease  in  Ontario,  it  would 
be  a  comparatively  easy  matter  for  such  a  city  to  have  several  "  Homes 
for  Consumptives  "  similarly  managed  and  inspected,  to  which  every  case 
of  tuberculosis  within  her  borders  could  be  sent  in  the  initial  stages  of 
the  disease,  and  in  a  large  percentage  of  cases  be  cured.  Their  friends 
would  be  protected,  and  the  state  would  retain  their  productive  energies. 
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How  many  consumptive  patients  require  aid  might  be  illustrated  by  the 
proportion  of  inmates  of  asylums  who  pay  a  proportion  of  their  own  main- 
tenance. In  1896,  the  percentage  of  paying  patients  in  Ontario  asylums 
was  19  per  cent,  of  all  patients,  and  the  proportion  to  the  total  cost  of 
maintenance  was  $97,898.00  to  $595,843.00,  or  one  sixth  of  the  total  cost. 
With  a  much  shorter  necessary  residence  the  proportion  of  paying  pa- 
tients would  be  proportionately  greater  as  shown  from  the  Saranac  Lake 
returns.  There,  in  an  institution  not  maintained  at  all  for  the  rich,  $17,- 
880.39  was  raised  from  patients  in  1896,  while  the  actual  running  expenses 
were  but  $23,815.44.  What,  then,  we  may  advocate  as  a  present  practi- 
cal scheme,  is  for  the  government  to  loan  money  as  on  drainage  deben- 
tures at  low  rates  of  interest  to  cities  and  counties,  pay  a  percentage  of 
the  cost  of  maintenance,  as  to  hospitals  at  present,  and  then  private 
charity  added  to  municipal  grants  will  accomplish  the  rest. 

The  choice  of  location  is  important,  but  as  the  universal  voice  of  the 
Moscow  Congress  just  closed  expressed  itself,  "  Cest  toiijours  r air-cure  et 
le  reglement  de  la  vie."  It  is  air-ciire  and  hygiene.  It  is  to  France  that  we 
have  to  look  for  the  first  systematic  attempts  to  deal  with  a  class  of  the 
tuberculized,  for  since  1888  a  number  of  Hospitaux  Mar  ins  or  seaside 
hospitals  have  been  established  for  children.  These  have  received  large 
subventions  from  the  departments,  and  in  five  years  ten  hospitals  of  1,756 
beds  existed  along  the  ocean  from  the  Mediterranean  to  Dunkerque. 

The  statistics  for  1894  represent  at  least  70  to  75  per  cent,  of  cures 
where  the  stay  is  prolonged.  After  a  statistical  study  of  these  hospitals 
Dr.  Leroux  of  Paris  draws  the  conclusion,  '■'■Pour  obtenir  du  traitevicnt 
niarin  tout  Veffet  curateur  attendu  uii  sejour  prolojige  est  de  rigeueur." 

In  Germany  private  sanatoria,  as  at  Falkenstein  and  Gorbersdorf,  and 
hospitals  at  Ventnor,  Bourneville,  and  Torquay  in  England,  have  long 
since  taught  us  how  much  can  be  done,  and  many  private  sanatoria  on 
this  continent  have  obtained  most  gratifying  results. 

But  the  era  of  experimentation  in  dealing  with  tuberculosis  has  gone 
by.  As  ^neas,  driven  by  the  fury  of  Juno  for  years  over  tempestuous 
seas  before  he  reached  Italia  and  the  dear  Lavinian  shores,  so  succeed- 
ing generations, 

"  Multos  per  annos, 
Errabant  acti  fatis  maria  omnia  circum." 

Men  have  exploited  nostrums  of  every  kind,  being  driven  by  the  Par- 
cean  fates  to  spin  and  unwind  the  thread  of  life  like  Clotho,  and  to  imi- 
tate Lachesis  by  casting  lots,  if,  perchance,  they  might  throw  a  number 
which  would  bring  life  and  healing,  only  at  last  to  find  themselves  in 
the  unalterable,  unrelenting  hands  of  Atropos  the  Unchangeable.  All 
these  years  have  people  been  blinded  to  the  simple  truth  that,  instead, 
life  has  been  in  the  air  and  sunshine  around  them. 

The  age  of  practical  sanitation  has  come.    Gentlemen  of  the  Associa- 
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tion,  this  great  work  in  the  cause  of  humanity  is  in  your  hands,  I  leave  it 
with  you. 

In  the  words  of  the  greatest  poet  of  scientific  evolution,  our  late 
beloved  Laureate, 

"  O  ye,  the  wise  who  think,  the  wise  who  reign, 
From  growing  commerce  loose  her  latest  chain, 
And  let  the  fair,  white-winged  peacemaker  fly 
To  happy  havens  under  all  the  sky. 
And  mix  the  seasons  and  the  golden  hours 
Till  each  man  finds  his  own  in  all  men's  good. 
And  all  men  work  in  noble  brotherhood." 


TUBERCULOSIS  AND  MILK  SUPPLY. 


By  MAZYCK  p.  RAVENEL,  M.  D. 

As  compared  with  other  diseases  to  which  man  is  liable  the  one  which 
must  be  recognized  as  deserving  the  greatest  attention  from  sanitarians, 
health  officers,  and  physicians,  is  unquestionably  tuberculosis,  and  no 
apology  is  needed  for  the  giving  of  any  facts,  however  small,  which  may 
add  to  our  understanding  of  it  or  our  power  of  preventing  it.  Tubercu- 
losis, according  to  the  best  statistics,  causes  one  seventh  of  all  deaths  in 
man.  It  has  destroyed  more  lives  than  all  the  wars  and  epidemics  of 
cholera,  small-pox,  and  yellow  fever  combined.  That  it  is  on  the  decrease 
seems  to  be  unquestionable,  but  it  is  a  matter  of  the  greatest  importance 
to  examine  into  the  causes  of  its  great  prevalence.  Of  all  diseases  to 
which  the  animals  from  which  we  derive  our  food  are  liable,  tuberculosis 
is  also  the  most  prevalent  and  the  most  far-reaching  in  its  effects,  and  it 
seems  not  unlikely  that  there  is  a  close  connection  between  the  preva- 
lence of  the  disease  in  man  and  in  our  food  animals.  If  we  examine  into 
the  geographical  distribution  of  tuberculosis,  we  will  find  that  there  is 
close  connection  between  the  presence  and  absence  of  tuberculosis  and 
the  presence  and  the  absence  of  healthy  cattle.  In  Northern  Norway, 
Sweden,  Lapland,  and  Finland  where  reindeer  constitute  the  bulk  of  farm 
animals,  or  about  the  Hudson  Bay  and  in  the  islands  of  the  Pacific  where 
no  cattle  exist,  in  the  Scottish  Hebrides,  Iceland,  and  New  Foundland 
where  there  are  only  a  few  cattle,  tuberculosis  is  far  less  prevalent  in 
man.  In  Algiers  the  cattle  are  few  and  live  for  the  most  part  in  the 
open  air  away  from  cities,  and  it  is  found  that  tuberculosis  does  not 
increase  among  the  natives.  In  Italy,  on  the  other  hand,  where  cattle 
are  housed,  Perroncito  states  that  tuberculosis  has  become  the  scourge 
of  man  and  beast.  (Law.) 

No  disease  known  attacks  more  numerous  genera  of  animals  than  does 
tuberculosis.  The  bovine  species  are  the  most  susceptible,  but  the  dis- 
ease is  found  in  chickens,  guinea  pigs,  swine,  rabbits,  and  goats,  and  less 
frequently  in  caged  apes,  lions,  kangaroo,  deer,  elk,  gazelle,  antelope, 
birds,  and  in  one  case  noted  by  Dr.  Theobald  Smith,  a  tame  bear. 
Among  the  animals  usually  thought  to  be  exempt,  such  as  dogs,  cats, 
sheep,  and  horses,  the  disease  can  readily  be  produced  by  inoculation.  It 
is,  however,  to  the  disease  as  found  in  milch  cattle  that  we  wish  to  devote 
our  especial  attention  in  this  paper.  Professor  Law  states  that  in  some 
dairy  and  breeding  herds  in  New  York,  consisting  largely  of  mature  cows, 
there  is  found  as  high  as  98  per  cent,  of  tuberculous  animals.    In  the 
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State  of  Pennsylvania,  Professor  Pearson  has  found  herds  in  which  every 
single  animal  was  afflicted  by  the  disease.  The  disease  probably  did  not 
prevail  amongst  American  cattle,  to  any  extent  at  least,  until  comparr.- 
tively  recent  years.  It  has  probably  been  developed  by  in  and  in  breeding, 
over  milking,  breeding  too  young,  over  taxing,  and  other  weakening 
effects,  as  the  effort  to  supply  the  increasing  demand  for  milk  in  our 
rapidly  growing  American  cities  has  become  greater,  although  no  doubt 
the  chief  means  of  increase  has  been  by  direct  infection  from  animal  to 
animal. 

The  statistics  of  1890  show  that  the  number  of  cows  in  the  United 
States  was  16,5 1 1,950,  yielding  a  total  of  5,209,125,567  gallons  of  milk, 
or  about  83  gallons  per  capita  for  each  inhabitant.  If  milk  can  act  as  a 
carrier  of  the  tubercle  bacillus,  what  a  fruitful  source  of  the  disease  this 
enormous  supply  must  be !  It  has  also  been  found  in  butter  by  numerous 
observers  and  has  been  shown  to  maintain  its  life  in  that  substance  for 
upwards  of  one  hundred  and  twenty  days ;  likewise  cheese  has  been 
found  to  contain  it  and  it  is  known  to  live  in  this  substance  for  as  much 
as  thirty-five  days,  so  that  even  the  manufactured  products  of  milk  may 
convey  the  disease,  and  we  can  look  upon  the  total  amount  of  milk  pro- 
duced as  a  possible  conveyer  of  the  tubercle  bacillus. 

The  danger  from  milk  was  first  pointed  out  by  Professor  Klencke  as 
early  as  1846,  who  gave  the  clinical  histories  of  sixteen  children,  who  had 
been  fed  from  the  milk  of  cows,  some  of  which  were  stable  fed  and  some 
swill  fed,  all  of  which  pointed  to  tuberculosis  either  of  the  intestines, 
glands,  skin,  or  bone.  This  virulence  of  milk  was  confirmed  by  Gerlach 
in  1869,  and  later  by  others.  The  discovery  of  the  tubercle  bacillus  by 
Koch  in  1882,  proved  the  possibility  of  what  these  men  had  found  to  be 
true  clinically,  and  in  the  same  year  both  Virchow  and  himself  pointed 
out  the  possibility  of  the  danger  of  infection  of  milk  by  the  tubercle 
bacillus. 

Among  those  who  have  given  further  clinical  evidence  of  infection  by 
means  of  milk  may  be  mentioned  Dr.  Stang  of  Amorback,  who  mentions 
a  case  of  a  well  developed  five-year  old  boy  from  sound  parents,  whose 
ancestors  on  both  sides  were  free  from  hereditary  taint,  who  died  after  a 
few  weeks'  illness  of  acute  miliary  tuberculosis  of  the  lungs,  and  enor- 
mously enlarged  mesenteric  glands.  A  short  time  before  the  parents  had 
had  their  milch  cow  killed,  and  found  her  the  victim  of  advanced  tuber- 
culosis. 

Brouardel  cites  a  case  where  five  out  of  fourteen  young  girls  living 
together  in  a  boarding  school  became  consumptive  subsequent  to  the 
daily  use  of  milk  from  a  tuberculous  cow.    (Pearmain  and  Moore.) 

Dr.  Demme  records  a  case  of  four  infants  in  the  Child's  hospital  at 
Berne,  without  tuberculous  ancestors,  that  died  of  intestinal  and  mesen- 
teric tuberculosis,  as  the  result  of  feeding  on  the  unsterilized  milk  of 
tuberculous  cows. 
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Professor  Law  states  that  after  a  lecture  at  Providence,  Rhode  Island, 
a  gentleman  of  North  Hadley,  Mass.,  publicly  stated  that  his  only  child, 
a  strong,  vigorous  boy  of  one  and  a  half  years,  went  to  an  uncle's  for  one 
week  and  drank  the  milk  of  a  cow  which  was  shortly  afterwards  con- 
demned and  killed  in  a  state  of  generalized  tuberculosis.  In  six  weeks 
the  child  was  noticeably  falling  ofi",  and  in  three  months  died  of  tubercu- 
losis of  the  abdomen.  There  was  no  tuberculosis  on  the  father's  side  but 
some  on  his  mother's,  although  she  herself  was  in  perfect  health. 

Dr.  E.  O.  Shakespeare  attributes  one  fifth  of  all  deaths  in  infants  and 
young  children  feeding  on  milk  to  tuberculosis  usually  commencing  in 
some  part  of  the  digestive  organs. 

"Woodhead  has  recently  stated  that  from  his  experience  in  two  large 
hospitals  he  has  been  much  struck  by  the  fact  that  children  who  had 
died  from  other  diseases  during  the  course  of  tubercular  disease  of  the 
abdominal  glands,  there  was  frequently  not  any  trace  of  tubercular  dis- 
ease in  any  part,  thus  pointing  to  the  intestine  as  a  channel  by  which 
the  bacillus  made  its  way  into  the  body.  He  also  remarks  that  in  a 
large  number  of  cases  of  general  tuberculosis  where  the  possibility  of 
infection  by  the  pulmonary  passages  was  evidently  excluded,  the  tubercu- 
lous process  appeared  to  have  invaded  the  body  by  the  intestinal  canal. 
These  facts  taken  in  connection  with  the  occasional  existence  of  tubercle 
bacilli  in  milk,  went  far  to  prove,  in  his  opinion,  that  milk  was  a  source 
of  tubercular  infection,  especially  in  young  children." 

Woodhead  found  that  out  of  one  hundred  and  twenty-seven  cases  of 
tuberculosis  in  children,  the  mesenteric  glands  showed  tubercular  infec- 
tion in  one  hundred,  and  that  there  was  ulceration  of  the  intestine  in 
forty-three.  It  is  especially  in  children  that  this  mode  of  infection 
occurs,  as  in  the  adult  ulceration  of  the  intestine  is  rare  as  a  primary 
infection. 

The  full  significance  of  the  foregoing  figures  can  be  understood  better 
by  examining  for  a  moment  the  evidence  which  has  been  gathered  as  to 
the  hereditary  transmission  of  tuberculosis.  In  children  the  opportuni- 
ties for  doing  this  are  more  or  less  limited,  but  amongst  the  lower  animals 
there  is  constant  and  abundant  material  for  observations  on  this  point. 
Bolitz  gives  the  following  figures:  Of  2,576  children  who  died  at  Kiel, 
1873-1889,  424,  or  16.4  per  cent.,  were  cases  of  tuberculosis.  Before  the 
age  of  four  weeks  there  were  no  deaths  from  tuberculosis.  From  five  to 
ten  weeks,  .9  of  one  per  cent. ;  from  three  to  five  months,  8.6  per  cent.  : 
from  six  to  twelve  months,  18.3  per  cent.;  from  one  to  two  years,  26.8 
per  cent. ;  from  two  to  three  years,  33  per  cent. ;  from  three  to  four  years, 
29.6  per  cent. ;  from  four  to  five  years,  31.8  per  cent. ;  from  five  to  ten 
years,  34.3  per  cent. ;  from  ten  to  fifteen,  30.1  per  cent  (Long). 

The  number  of  calves  slaughtered  in  abattoirs  gives  abundant  oppor- 
tunity for  observation  on  this  point  also.  Nocard  gives  the  following 
figures  :  At  the  abattoir  in  Munich  about  160,000  calves  are  killed  each 
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year.  Of  this  number  two  only  in  1878  were  found  tuberculous,  one  in 
1879,  none  in  1880,  none  in  1881,  and  two  in  1882.  At  Lyons,  Leclerc, 
who  has  studied  this  question  particularly,  has  found  in  some  400,000 
calves  only  five  which  were  tuberculous.  Johne  in  Berlin  has  found  four 
in  more  than  150,000.  From  the  ist  of  April,  1892,  until  the  31st  of 
March,  1893,  there  were  killed  in  the  public  abattoirs  of  Prussia  600,501 
grown  animals,  of  which  52,136,  or  8.6  per  cent.,  were  tuberculous.  Dur- 
ing the  same  time  914,216  calves  were  also  slaughtered;  446,  or  about 
0.04  per  cent.,  were  tuberculous. 

Saxony  is  perhaps  more  gravely  infected  with  tuberculosis  than  any 
other  part  of  Europe.  In  1890,  in  all  of  the  abattoirs  of  the  kingdom 
16.5  per  cent,  of  the  cattle  were  tuberculous.  The  proportion  of  calves 
which  were  tuberculous  was  only  0.04  per  cent. 

To  still  better  understand  the  value  of  these  figures  it  must  be  remem- 
bered that  cows  are  very  much  more  subject  to  tuberculosis  than  are  the 
males  of  the  bovine  species.  At  Copenhagen,  in  1888,  for  cattle  of  all 
ages  the  percentage  of  tuberculous  ones  was  6  per  cent.,  while  for  cows 
the  proportion  was  16  per  cent.  In  England  there  is  only  one  case  on 
record  of  a  calf  being  born  with  tuberculosis,  and  in  other  European 
countries,  of  all  calves  slaughtered  under  one  month  old,  not  more  than 
one  in  10,000  is  tuberculous. 

It  has  been  claimed  that  the  bacillus  of  tuberculosis  remains  dormant 
in  these  cases  until  the  animal  becomes  older  and  then  it  brings  about 
its  characteristic  effects.  But  against  this  idea  is  the  fact  that  these 
same  animals  are  very  susceptible  to  the  experimental  inoculation  by  the 
tubercle  bacillus,  so  that  the  claim  seems  to  be  untenable.  It  must  be 
admitted,  however,  that  there  are  well  authenticated  cases  in  which  tuber- 
culosis is  hereditary,  such  as  those  recorded  by  Johne,  Malvoz,  and  Brou- 
wier,  and  Czoker,  but  they  are  extremely  rare  and  the  evidence  shows 
most  strongly  that  tuberculosis  is  an  acquired  disease,  the  bacilli  gaining 
entrance  to  the  system  after  birth  and  being  derived  from  the  discharges 
of  older  animals  affected  with  the  disease. 

Direct  evidence  of  the  infection  of  adults  by  means  of  milk  is  wanting 
and  we  should  expect  to  find  in  such  cases  that  primary  tuberculosis  of 
the  intestine  would  be  a  common  manifestation  of  the  disease,  but  such 
is  not  the  fact  as  shown  by  clinical  evidence. 

That  such  infection  does  not  take  place  in  adults  more  frequently  may 
perhaps  be  accounted  for,  to  some  extent  at  least,  by  the  fact  that  a 
strong,  vigorous  digestion  seems  in  some  measure  to  protect  the  con- 
sumer. Peuch  fed  a  two  months'  pig  in  five  days  four  and  a  half  quarts 
of  milk  drawn  from  a  tuberculous  udder,  and  when  killed  after  fifty-six 
days,  it  was  found  quite  sound.  Of  four  rabbits  inoculated  with  the  same 
milk  all  became  tubercular. 

The  infection  of  animals  by  means  of  tubercular  milk,  either  by  inges- 
tion or  by  inoculation,  is  beyond  question,  different  observers  all  agreeing 
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on  the  main  fact,  their  percentages  of  successful  inoculation  merely 
being  different.  It  was  formerly  taught,  and  is  still  held  by  some  experi- 
menters, that  the  milk  does  not  contain  the  tubercle  bacillus,  and  is, 
therefore,  not  infectious,  unless  there  is  coincident  disease  of  the  udder 
of  the  cow  producing  it.  There  is,  however,  very  strong  evidence  against 
this  opinion.  Ernst  found  in  33  per  cent,  of  the  cows  examined  by  him, 
in  which  a  careful  post-mortem  examination  was  made,  which  showed 
that  the  animals  were  widely  affected  with  tuberculosis,  but  that  the 
udder  was  free  from  disease,  that  the  milk  contained  the  tubercle  bacil- 
lus. In  1893,  Theobald  Smith  showed  that  the  tubercle  bacillus  may  be 
present  in  the  milk  of  tuberculous  cows,  when  the  udder,  so  far  as  the 
naked  eye  could  tell,  was  free  from  disease.  Other  observers  have  given 
similar  results. 

The  most  positive  evidence,  however,  is  given  by  inoculation  experi- 
ments. Hirschberger  by  inoculation  of  rabbits  in  the  abdominal  cavity 
with  the  milk  of  twenty-nine  tuberculous  cows,  of  which  the  udders  were 
or  appeared  sound^  produced  tuberculosis  fourteen  times. 

Bang  inoculated  from  sixty-three  tuberculous  cows  selected  for  their 
sound  udders  and  found  the  milk  of  nine  of  them  infectious.  A  subse- 
quent microscopic  examination  showed  the  udders  of  three  of  these  cows 
to  be  diseased,  leaving  six,  which  gave  infectious  milk  in  which  even  after 
death  no  tubercle  bacilli  could  be  found  in  the  udder. 

Ernst  found  ten  cows  in  thirty-five  with  infecting  milk,  though  the 
udders  were  sound.  Of  103  animals  inoculated  seventeen  contracted 
tuberculosis,  and  of  twelve  calves  sucking  the  cows,  five  became  tuber- 
culous. 

Drs.  Smith  and  Kilborne  found  the  milk  infecting  in  three  cows  out  of 
six  with  apparently  healthy  udders.  Forty-four  per  cent,  of  the  guinea 
pigs  inoculated  contracted  tuberculosis  ;  one  in  five  from  one  cow,  eight 
in  ten  from  another,  and  six  in  six  from  a  third. 

Professor  Law  gives  his  experience  that  three  calves  from  healthy  par- 
ents sucking  the  apparently  sound  udders  of  three  cows  with  general 
tuberculosis,  all  contracted  the  disease. 

Galtier  found  by  inoculation  that  milk  may  prove  infectious  in  60  per 
cent,  of  cases  and  that  the  infectious  qualities  are  greatest  in  lesions  of 
the  udder  and  next  with  those  affected  with  general  tuberculosis.  Baum- 
garten.  Fisher  and  Wesener  in  their  food  experiments  were  especially  im- 
pressed with  the  resulting  tubercular  lesions  of  the  intestinal  mucosa, 
mesenteric  glands,  and  liver.  It  is  also  known  that  the  primary  seat  of 
tuberculosis  in  children  is  so  frequently  in  the  intestines  and  their  re- 
lated glands,  and  milk  forms  so  large  and  essential  an  element  in  the  food 
of  children,  that  we  cannot  avoid  the  conclusion  that  it  is  to  them  a  fre- 
quent source  of  infection. 

Dr.  Russell,  health  officer  of  Glasgow,  is  so  impressed  with  the  danger 
of  tubercular  infection  by  milk  that  he  regards  the  supervision  of  the  milk 
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supply  as  of  at  least  equivalent  importance  with  the  regulation  of  the  ex- 
pectoration of  consumptives  and  as  being  a  much  more  practicable  matter 
of  sanitary  administration.  He  says:  "There  is  no  need  for  argument  in 
reference  to  the  milk  of  tuberculous  cows.  The  facts  are  so  universally 
accepted  and  so  grave,  that  the  administrative  effects  shine  through  them. 
It  is  practically  the  Glasgow  position — that  a  tuberculous  cow  must  not 
be  retained  in  a  dairy.  There  is  a  remarkable  consensus  of  opinion  as 
to  the  influence  of  milk  in  disseminating  tuberculosis,  especially  amongst 
the  young.  The  pathologist  finds  '  that  of  the  total  deaths  under  ten 
years  of  age  amongst  the  mass  of  people,  about  a  third  are  due  to  tuber- 
culosis,' and  the  usual  seat  of  the  disease  at  that  age  points  to  food  as 
the  medium  of  infection.  The  prevalence  of  tuberculosis  among  dairy 
cows  is  notorious."  .......... 

Dr.  Martin  in  the  report  of  the  royal  commission  on  tuberculosis, 
writes:  "The  milk  of  cows  with  tuberculosis  of  the  udder  possesses  a 
virulence  which  can  only  be  described  as  extraordinary,  all  the  animals 
inoculated  showed  tuberculosis  in  its  most  rapid  form."  "  Dr.  Wood- 
head  investigating  for  his  own  purposes  the  effects  of  unboiled  milk, 
speaks  in  similar  terms  of  this  virulence  of  milk  derived  from  tuberculous 
udders  and  inoculated  into  test  animals." 

These  two  observers  examined  the  milk  from  a  cow  in  which  one- 
quarter  only  of  the  udder  showed  tubercular  disease.  They  found  the 
milk  from  the  other  three-quarters  perfectly  harmless  on  inoculation,  but 
the  milk  taken  from  the  four  teats  was  to  all  appearances  just  as  virulent 
as  the  milk  from  the  diseased  quarter.  Butter,  skim-milk,  and  butter-milk 
obtained  from  the  milk  of  a  cow  with  tuberculous  udder  all  contained 
tuberculous  matter  actively  injurious  to  test  animals.  Dr.  Woodhead 
calls  attention  in  the  same  report  to  the  rapidity  with  which  tuberculosis 
of  the  udder  spreads  and  states  that  in  cows  constantly  under  observa- 
tion he  had  noticed  on  several  occasions  during  the  interval  between  the 
fortnightly  inspections  carried  on  along  with  a  veterinary  surgeon,  that 
the  disease  had  become  distinctly  developed.  He  says  :  "  It  may  be,  of 
course,  that  the  early  evidence  has  been  overlooked  at  the  previous  in- 
spection, but  whether  this  is  the  case  or  not  the  spread  of  the  disease  is 
so  rapid  as  to  afford  very  good  ground  for  alarm.  The  very  absence  of 
any  definite  sign  in  the  earlier  stage  is  one  of  the  greatest  dangers  of  this 
condition."  Both  Drs.  Martin  and  Woodhead  insist  that  no  tuberculous 
animal  of  any  kind  should  be  allowed  to  remain  in  a  dairy. 

The  identity  of  tuberculosis  in  cattle  and  in  man  seems  to  be  beyond 
question,  although  the  manifestations  of  it  may  differ  at  times  to  a  great 
extent.  A  few  cases  showing  direct  transference  of  the  disease  from  cat- 
tle to  man  by  inoculation  may  be  quoted. 

Tscherming  of  Copenhagen  attended  a  veterinarian  who  had  cut  his 
finger  in  making  a  post-mortem  examination  upon  a  tuberculous  cow. 
After  healing  the  wound  began  to  ulcerate  and  was  finally  removed. 
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Microscopic  examination  revealed  a  tuberculous  process  with  the  pres- 
ence of  the  tubercle  bacilli. 

Pfeiffer  attended  a  veterinarian  thirty-four  years  old,  with  a  good  con- 
stitution and  without  hereditary  predisposition,  who  cut  his  thumb  in 
making  a  post-mortem  examination  of  a  tuberculous  cow.  The  wound 
healed,  but  six  months  later  the  cicatrix  still  remained  swollen  and  in  the 
fall  of  the  next  year  the  man  developed  pulmonary  tuberculosis,  bacilli 
were  found  in  his  sputum,  and  death  occurred  two  and  a  half  years  after 
the  wound.  Post-mortem  examination  revealed  tuberculosis  of  the  joint 
of  the  wounded  thumb. 

Professor  Law  quotes  a  case  of  a  young  veterinarian,  a  friend  of  his, 
who  was  inoculated  in  the  hand  in  opening  a  tuberculous  cow,  who  suf- 
fered from  a  tumefaction  of  the  resulting  cicatrix  which  showed  tubercle 
bacilli. 

To  these  cases  may  be  added  one  which  came  under  the  observation  of 
the  writer  recently.  Dr.  E.,  a  veterinarian  of  Pennsylvania,  cut  the  knuckle  of 
his  forefinger  while  making  a  post-mortem  examination  of  a  tuberculous  cow. 
The  wound  healed  badly,  remained  swollen  and  showed  decided  tendency 
to  ulcerate.  Removal  of  the  cicatricial  mass  was  practised  and  the  tis- 
sues sent  to  me  for  examination.  They  showed  typical  tubercular  lesions 
with  giant-cell  formation. 

Further  evidence  is  given  by  the  condition  of  our  Northwest  Indians. 
Dr.  Holder,  in  the  Aledical  Record,  gives  the  Indian  mortality  from  con- 
sumption as  50  per  cent,  of  all  deaths  at  Green  Bay,  Wis.,  Tulalip,  Wis., 
and  Western  Shoshone,  Nev.  He  says  that  at  Lower  Brule,  Dak.,  scrof- 
ula is  present  in  60  per  cent,  of  the  Sioux  under  twenty-one  years,  and 
that  at  Crow  Creek,  Dak.,  fifty  out  of  a  total  population  of  1,200  die 
yearly  of  consumption  and  scrofula.  The  animals  furnished  to  these 
tribes,  are  said  by  Dr.  Treon,  an  American  practitioner,  to  be  poor,  ema- 
ciated, and  diseased.  He  describes  how  they  eat  liver,  tallow,  and  en- 
trails, raw  and  fresh,  and  how  the  carcass  is  dried,  pounded,  and  packed 
in  the  skins,  to  be  eaten  later  without  cooking.  The  meat  is  eaten,  even 
though  the  animal  may  have  died  of  disease.  (Law.) 

Although  it  is  manifestly  impossible  to  try  direct  inoculation  from  ani- 
mal to  man,  corroborative  evidence  may  be  had  by  inoculating  animals 
from  man.  This  has  been  done  in  numerous  cases,  only  one  of  which, 
given  by  Professor  Crookshank,  will  be  quoted.  He  obtained  sputum 
containing  numerous  bacilli  from  an  advanced  case  of  phthisis,  which 
was  shaken  up  with  sterilized  salt  solution,  and  injected  into  the  peri- 
toneal cavity.  The  calf  showed  illness  in  a  few  weeks,  did  not  feed  well, 
and  had  a  slight  cough.  These  symptoms  increased,  and  death  occurred 
forty-two  days  after  inoculation.  Extensive  lesions  were  discovered  at 
the  post-mortem  examination.  Extending  over  the  mesentery,  from  about 
the  point  of  inoculation,  were  hundreds  of  wart-like,  Heshy  new  growths. 
There  were  similar  deposits  on  the  under  surface  of  the  liver,  the  spleen, 
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in  the  gastro-splenic  omentum,  and  on  the  peritoneal  surface  of  the  dia- 
phragm. Miscroscopic  examinations  of  the  sections  revealed  minute 
tubercles  disseminated  through  the  whole  section  of  the  lungs  and  liver, 
and  tubercle  bacilli  were  found  in  these  and  in  the  peritoneal  deposits. 
The  calf  died  of  pyemia,  but  sufficient  time  had  elapsed  for  marked  local 
infection  leading  to  generalized  miliary  tuberculosis. 

During  the  past  year,  the  writer  has  carried  out  experiments  bearing 
on  the  subject  of  milk  infection,  under  the  auspices  of  the  State  Live 
Stock  Sanitary  Board  of  the  State  of  Pennsylvania  at  the  veterinary 
department  of  the  University  of  Pennsylvania.  Five  grade  cows  which 
reacted  to  tuberculin  and  showed  physical  signs  of  tuberculosis  were 
obtained,  the  udders  in  every  case  being  free  from  disease  as  far  as  care- 
ful inspection  could  reveal.  The  cows,  during  the  experiments,  were  kept 
under  the  best  sanitary  conditions,  were  carefully  fed,  groomed  every  day, 
and  given  as  much  outdoor  life  in  a  paddock  as  possible.  Guinea-pigs 
were  used  exclusively,  and  the  method  employed  was  intra-peritoneal 
injection.  The  milk  was  in  no  case  centrifugalized  ;  on  the  contrary,  the 
whole  milking  was  thoroughly  shaken  together  before  being  used,  the 
idea  being  to  approach  as  nearly  as  possible  the  conditions  which  would 
be  obtained  from  ordinary  dairy  milk.  Only  a  single  dose  was  given,  the 
average  amount  being  10  c.  c.  In  all  cases,  the  most  healthy  pigs  were 
selected,  and  the  experiment  ended  with  the  death  and  careful  post- 
mortem examination  of  the  animal. 
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c 

IN  0. 

Date  of 
Inoculation. 

Material 
Used. 

Died  or 
Killed. 

No.  of  days 
observatio 

Result. 

1 

November  26 

Herd  Milk 

Died  Dec.  17 

22 

No  tubercular  lesions. 

2 

26 

"  " 

"     Jan.  10 

44 

"         "  " 

3 

27 

"  " 

"    Dec.  17 

21 

It         tt  tt 

4 

27 

■'    Dec.  17 

21 

It         tt  It 

5 

28 

"  " 

"    Dec.  2 

s 

tt         tt  tt 

6 

28 

Killed  Feb.  4 

68 

tt         tt  tt 

7 

8 

30 

30 

" 

Died  Dec.  S 
Killed  Feb.  4 

8 

66 

It         It  It 

9 

December  i 

Lost. 

—        —  — 

10 

"  I 

"  " 

Killed  Feb.  4 

63 

It         It  It 

II 

"  2 

{<  (( 

Died  Dec.  7 

s 

It         It  (t 

12 

"  2 

u  « 

"    Dec.  8 

6 

It         It  tt 

13 

3 

"  '' 

"    Dec.  4 

I 

tt         It  tt 

14 

3 

"    Dec.  4 

I 

*'         **  " 

15 

4 

"  " 

"    Dec.  9 

s 

tt         It  It 

16 

4 

"  " 

Killed  Feb.  4 

62 

ft         It  It 

17 

"  ■' 

Died  Jan.  28 

54 

tt         ft  ft 

18 

1 

Killed  Feb.  9 

66 

ft         ft  ft 

19 

6 

"  " 

Died  Dec.  10 

4 

It          1  ft 

20 

6 

if  u 

Killed  Feb.  9 

65 

It         It  It 

21 

7 

n  u 

Died  Dec.  12 

s 

It         ft  It 

22 

7 

(*  <( 

Killed  Feb.  9 

64 

Tubercular  nodules  in 

spleen. 

23 

8 

1(  it 

Died  Jan.  27 

50 

No  tubercular  lesions. 

24 

"  8 

"  ** 

Killed  Feb.  9 

63 

It          It  It 

25 

9 

"  " 

"    Feb.  15 

68 

t.          It  tt 

26 

9 

"    Feb.  15 

68 

27 

•'  10 

Died  Dec.  14 

4 

ft          ft  ft 

28 

"  10 

((  U 

Killed  Feb.  15 

67 

ft          ft  ft 

29 

"        1 1 

*  ** 

Died  Dec.  16 

s 

u              "  'it 

30 

"  II 

ti  tt 

"    Dec.  17 

6 

31 

"  12 

tt  tt 

"    Dec.  21 

9 

ft          If  It 

32 

"  12 

tt  tt 

Killed  Feb.  15 

6s 

33 

13 

"  " 

Died  Dec.  27 

14 

Tubercular  nodules  in 
tery  and  liver. 

mesen- 

34 

13 

"  " 

Died  Jan.  24 

22 

Tubercular  nodules  in 

lungs. 

omentum,  and  liver. 
No  tubercular  lesions. 

35 

14 

t(  tt 

Died  Dec.  19 

S 

36 

14 

"  " 

"    Jan.  27 

44 

Tubercular  nodules  in 

lungs, 

liver,  and  omentum. 
No  tubercular  nodules. 

37 

14 

Cow  No.  2 

Killed  Feb.  IS 

63 

38 

14 

((  it 

"    Feb.  IS 

63 

39 

IS 

tt  tt 

"    Mar.  I 

75 

ft          fi  ft 

40 

IS 

"    Mar.  I 

75 

41 

IS 

Herd  Milk 

"    Mar.  I 

75 

42 

IS 

It  tt 

"    Mar.  I 

75 

It          It  It 

43 

16 

tt  ft 

Died  Dec.  18 

2 

44 

16 

"    Dec.  18 

2 

45 

Id 

Cow  No.  2 

Killed  Mar.  i 

74 

46 

16 

"    Mar.  I 

74 

47 
48 

17 
17 

"    Mar.  I 
"    Mar.  I 

73 
73 

49 

17 

Herd  Milk 

Died  Dec.  22 

5 

50 

17 

"    Dec.  23 

6 
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Of  the  animals  in  this  table,  18  died  within  a  few  days  of  the  injection, 
too  early  for  any  signs  of  tuberculosis  to  have  manifested  themselves,  and 
one  was  lost.  Subtracting  these,  and  considering  only  those  which  lived 
long  enough  for  the  disease  to  become  manifest,  we  have  left  31  animals, 
4  of  which  were  unquestionably  tuberculous,  a  percentage  of  12.9. 


SERIES  B. 


No. 

Date  of 
Inoculation. 

Material 
Used. 

Died  or 
Killed. 

No.  of  days  under 
observation. 

Result. 

I 

Herd  Milk 

Died  Jan.  29 

39 

No  tubercular  lesions. 

2 

2 1 

"  " 

"    Jan.  29 

"30 

"          "  " 

3 

22 

"  " 

Killed  Mar.  22 

00 

4 

22 

"  " 

"    Mar.  22 

00 

"         "  " 

5 

23 

It  (( 

Died  Dec.  30 

7 

((          it  ti 

6 

23 

"  " 

"    Feb.  6 

45 

Tubercular  nodules  in  mesen- 

tery, liver,  and  spleen. 

7 

(( 

24 

"  " 

"    Jan.  4 

I  I 

No  tubercular  lesions. 

8 

24 

"  " 

Killed  Mar.  22 

00 

"          "  " 

9 

l( 

30 

"  " 

Died  Feb.  3 

35 

Tubercular  nodules  in  liver, 

spleen,  and  point  of  inocu- 

lation. 

10 

30 

Killed  Mar.  22 

82 

No  tubercular  lesions. 

II 

31 

"  " 

Died  Jan.  3 

3 

((          (I  *( 

12 

31 

"  " 

"    Jan.  3 

3 

((                     (C  tt 

13 

January 

I 

"  " 

"    Jan.  14 

It              tt  tt 

14 

(( 

I 

"  " 

Killed  Mar.  22 

8^ 

tt              tt  tt 

15 

2 

Died  Feb.  5 

34 

Tubercular  lesions  in  lung  and 

liver. 

ID 

(( 

2 

Killed  Mar.  22 

79 

No  tubercular  lesions. 

17 

4 

Died  Jan.  4 

0 

18 

4 

it  a 

Killed  Mar.  22 

77 

((          tt  tt 

19 

5 

Died  Feb.  26 

52 

Tubercular  nodules  in  lungs 

and  liver. 

20 

5 

11  « 

Killed  Mar.  22 

76 

No  tubercular  lesions. 

21 

6 

"    Mar.  22 

75 

tt         tt  It 

22 

6 

"    Mar.  22 

75 

tt         tt  tt 

23 

i( 

7 

"    Mar.  22 

74 

tt         (i  tt 

24 

7 

<t  (( 

"    Mar.  22 

74 

25 

8 

<i  ti 

Died  Jan.  27 

19 

26 

8 

"    Feb.  24 

47 

Tubercular  nodules  in  liver 

and  spleen. 

27 

(( 

12 

((  <i 

Killed  Mar.  22 

69 

No  tubercular  lesions. 

28 

(( 

12 

"    Mar.  22 

69 

29 

14 

Died  Jan.  16 

2 

It          tt  tt 

30 

14 

((  ft 

Killed  Mar.  22 

67 

tt          tt  tt 

Six  of  the  animals  in  this  table  died  before  tubercular  lesions  could 
have  become  manifest.  Subtracting  these,  we  have  left  24  animals,  five 
of  which  were  unquestionably  tuberculous,  a  percentage  of  20.8. 
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SERIES  C. 


No. 

Jjate  ot 
Inoculation. 

M  aterial 
U  sea. 

Died  or 
ivuiea. 

No.  of  days  under 
observation. 

Resirit. 

Milk  of 

I 

April  7 

Cow  No.  2 

Killed  June  28 

82 

No  tubercular  lesions. 

2 

'*  7 

"    June  28 

82 

3 

"  8 

"    June  28 

81 

4 

"  8 

"    June  28 

8i 

5 

"  9 

"    June  28 

80 

6 

"  9 

"    June  28 

80 

7 

"  12 

"    June  28 

77 

8 

"  12 

"    June  28 

77 

Tubercular  nodules. 

Percentage  of  animals  becoming  tuberculous  12.5. 
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No. 


Date  of 
Inoculation. 


Material 
Used. 


Died  or 
Killed. 


^  > 
o  o 

CO 

c-9 


Result. 


I 

July 

12 

Herd  Milk 

Killed  Oct.  9 

89 
89 

No  tubercular  lesions. 

2 

12 

"  Oct. 

9 

tt              (t  a 

3 

(( 

12 

Boiled  Milk 

"  Oct. 

9 

89 
89 

it                     t(  K 

4 

ft 

12 

"  Oct. 

9 

■           a  (t 

5 

n 

'3 

<l  >. 

"  Oct. 

9 

88 

ti                it  tt 

6 

" 

13 

"  Oct. 

9 

88 

tt               tt  .t 

7 

(t 

13 

Herd  Milk 

"  Oct. 

9 

88 

*t               tt  it 

8 

" 

'3 

(t  (t 

"  Oct. 

9 

88 

a              it  tt 

9 

(. 

14 

tf  U 

Died  Aug.  16 

tt              t(  tt 

10 

(( 

14 

4<  t( 

Killed  Oct.  9 

87 

tt                a  (( 

II 

it 

14 

Boiled  Milk 

"  Oct. 

9 

87 

(t                it  tf 

12 

" 

14 

t(  (t 

"  Oct. 

9 

87 

tt                ft  tt 

13 

<< 

15 

"  Oct. 

10 

87 

ti                It  tt 

14 

15 

ii  « 

"  Oct. 

10 

87 

it               a  ti 

15 

« 

15 

Herd  Milk 

Died  July  30 

I  e 

ti                tt  tt 

16 

15 

11  .< 

Killed  Oct.  10 

87 

tt               a   •  n 

17 

16 

0  11 

"  Oct. 

10 

86 

t(               ft  it 

i8 

« 

16 

4<  tt 

"  Oct. 

10 

86 

tt                ft  ft 

19 

16 

Boiled  Milk 

"  Oct. 

10 

86 

tt                ft  ft 

20 

16 

"  Oct. 

10 

86 

tt               ft  ft 

21 

a 

19 

a  (( 

Died  Oct. 

10 

83 

tt                tt  ft 

22 

" 

19 

(t  (1 

Killed  Oct.  10 

83 

«                tt  tt 

23 

(< 

19 

Herd  Milk 

"  Oct. 

10 

83 

tt                ft  tf 

24 

<< 

19 

li  tl 

"  Oct. 

10 

83 

tt               tt  tf 

2? 

(( 

20 

n  a 

"  Oct. 

II 

83 

tt              ti  ti 

26 

20 

f<  (( 

"  Oct. 

1 1 

83 

tt              (t  »( 

27 

20 

Boiled  Milk 

"  Oct. 

1 1 

83 

ft              ti  tt 

28 

20 

C(  (( 

"  Oct. 

1 1 

83 

tt              t(  ft 

29 

(t 

21 

(<  (i 

"  Oct. 

1 1 

82 

ti              tt  tt 

30 

it 

21 

tt  t( 

"  Oct. 

1 1 

82 

it              ti  tt 

31 

u 

2[ 

Herd  Milk 

"  Oct. 

1 1 

82 

tt              tf  ft 

32 

<t 

21 

"  Oct. 

1 1 

82 

tt              tf  (f 

33 

ti 

22 

(<  (t 

"  Oct. 

II 

81 

tt              it  tt 

34 

<< 

22 

tt  n 

"  Oct. 

1 1 

81 

tt              tt  ti 

3S 

(( 

22 

Boiled  Milk 

"  Oct. 

II 

81 

ti              ft  tt 

22 

"  Oct. 

1 1 

81 

ti              tt  tt 

24 

"  Oct. 

12 

80 

ti              tt  tt 

38 

24 

((  (t 

"  Oct. 

12 

80 

it               ti  tt 

39 

(( 

24 

Herd  Milk 

"  Oct. 

12 

80 

(I                tt  tt 

40 

24 

"  Oct. 

12 

80 

41 

(1 

26 

"  Oct. 

12 

78 

ft               tt  ft 

42 

(( 

26 

"  Oct. 

12 

78 

tf                tf  tf 

43 

26 

Boiled  Milk 

"  Oct. 

12 

78 

tf                (t  tt 

44 

(( 

26 

tf  41 

"  Oct. 

12 

78 

45 

(( 

27 

tt  ft 

"  Oct. 

12 

77 

if              it  tt 

46 

(1 

27 

tt  <1 

"  Oct. 

12 

77 

it              ti  tt 

47 
48 

11 

27 

Herd  Milk 

"  Oct. 

12 

77 

ft              tt  tt 

tt 

27 

"  Oct. 

12 

77 

tt              ti  tt 

49 

29 

«  tt 

"  Oct. 

12 

75 

tt              ft  tt 

SO 

(t 

29 

"  Oct. 

12 

75 

SI 

29 

Boiled  Milk 

"  Oct. 

12 

75 

ft              ft  ft 

52 

29 

((  tt 

"  Oct. 

12 

75 

ti              ft  t( 
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Eighty-eight  animals  were  employed  in  series  A,  B,  and  C.  Deducting 
those  which  died  too  soon  after  inoculation  for  tubercular  lesions  to  mani- 
fest themselves,  we  have  as  a  final  result  that  15.4  per  cent,  of  the  animals 
became  tuberculous  from  the  single  dose  of  milk. 

In  series  D  fifty-two  animals  were  used.  Two  were  inoculated  daily 
with  the  mixed  herd  milk,  and  two  with  the  same  milk  after  sterilization 
by  heat.  None  of  these  animals  became  tuberculous.  It  has  not  seemed 
proper  to  include  this  series  in  the  total  with  the  others,  but  the  figures  are 
given  for  the  sake  of  fairness,  and  also  because  of  the  interest  they  bear. 
When  this  experiment  began,  the  cows  had  been  under  treatment  for  about 
eight  months,  the  treatment  consisting  in  the  use  of  large  injections  of 
tuberculin  (5  to  10  c.  c.)  on  an  average  of  every  three  weeks.  All  had 
improved  very  much,  and  one  had  gained  more  than  one  hundred  pounds 
in  weight. 

In  these  experiments,  it  must  be  remembered  that  no  attempt  was  made 
to  collect  the  bacilli  into  a  small  bulk  of  the  fluid,  but  on  the  contrary, 
they  were  distributed  as  thoroughly  as  possible  before  inoculation. 

From  these  and  other  like  experiments  it  is  fair  to  conclude  that  the 
number  of  bacilli  in  the  milk  of  tuberculous  animals  varies  from  day  to 
day,  although  it  is  possible  that  in  taking  10  c.  c.  from  the  whole  mass  of 
milk,  we  may  have  missed  bacilli  which  were  few  in  numbers. 

Further  evidence  has  also  been  given  that  the  bacillus  of  tuberculosis 
may  pass  into  the  milk  of  cows  having  general  tuberculosis,  but  whose 
udders  are  perfectly  healthy,  so  far  as  the  most  careful  examination  by 
competent  veterinarians  can  show. 

I  have  given  in  these  pages  only  a  part  of  the  evidence  that  is  at  hand 
on  the  question,  but  enough  has  been  said,  I  think,  to  demonstrate  the 
soundness  of  the  conclusions  arrived  at  by  the  Royal  Commission  on 
Tuberculosis,  that  ....  "As  to  the  proportion  of  tuberculosis 
acquired  by  man  through  his  food  or  through  other  means,  we  can  form 
no  definite  opinion,  but  we  think  it  probable  that  an  appreciable  part  of 
the  tuberculosis  that  affects  man  is  obtained  through  his  food." 

And  "  No  doubt  the  largest  part  of  the  tuberculosis  which  man  obtains 
through  his  food  is  by  means  of  milk  containing  tuberculous  matter." 

The  remedy  lies  in  the  careful  inspection  of  milch  cows  and  the  imme- 
diate weeding  out  of  any  diseased  animals  found.  Milk  from  suspected 
cattle  should  be  carefully  sterilized  before  using,  and  especially  should  not 
be  given  to  infants  or  invalids.  The  inspections  of  the  animals  should 
be  at  intervals  frequent  enough  to  prevent  the  disease  from  gaining  head- 
way before  being  discovered. 


THE  URGENT  NEED  OF  SANATORIA  FOR  THE  CONSUMP- 
TIVE POOR  OF  OUR  LARGE  CITIES. 


By  S.  a.  KNOPF,  M.  D.,  New  York. 

The  question  what  to  do  with  the  thousands  of  tuberculous  patients 
who  inhabit  the  tenement  districts  of  our  large  cities,  unconsciously  dis- 
seminating the  germs  of  their  diseases  among  their  own  kin,  friends,  and 
neighbors,  or  who  crowd  the  wards  of  our  general  hospitals  to  the  detri- 
ment and  danger  of  the  patients  suffering  from  acute  diseases,  has  become, 
for  the  sanitarian,  one  of  the  vital  issues  of  the  day. 

In  Europe  such  men  as  von  Leyden  of  Berlin,^  von  Schroeter  of  Vienna,'^ 
Grancher,*  and  Letulle  of  Paris,*  Weber  of  London,*  and  in  this  country 
Biggs  and  Prudden  of  New  York,^  Bowditch^  and  Otis'  of  Boston,  Flick,* 
Hinsdale,^**  and  Lee"  of  Philadelphia,  Hamilton^^  of  Chicago,  and  many 
others^'  believe  the  only  solution  to  be  the  erection  of  special  sanato- 
riiims^^  preferably  under  municipal  control.    I  myself  have  pleaded  for 

iVon  Leyden  :  "  Ueber  die  Versorgung  der  Lungenkranken  seitens  der  grossen  Staedte,"  ("  How  to 
take  care  of  tuberculous  patients  by  the  large  cities."  Communication  to  the  8th  International 
Congress  of  Hygiene  and  Demography),  and  "  Ueber  die  Aufgabe  des  Berlin — Brandenburger  Heil- 
staetten — Vereins  fuer  Lungenkranke."'  (Hygiensche  Rundschau,  July  i,  1896.")  "  Ueber  die  gegen- 
wartige  Behandlung  der  Tuberculosen  und  die  Staatliche  Fiirsarge  fiirdisselbon."  XII.  International 
Medical  Congress,  Moscow,  1S97. 

'Von  Schroetter  ;  "  Ueber  den  gegenwaertigen  Stand  der  Frage  der  Errichtungeigner  Heilstaetten 
fuer  Tuberculose." 

'Grancher;  "Maladies  de  1'  Appareil  Respiratoire." 

*Letulle  :  Presse  Medicale,  August  11,  1894. 

^Weber :  Croonian  Lectures  on  the  Hygienic  and  Climatic  Treatment  of  Chronic  Pulmonary 
Phthisis. 

^Biggs  and  Prudden  of  New  York :  Communication  to  the  Hon.  C.  G.  Wilson,  president  of  the 
Board  of  Health,  January  1 1,  1897.    (New  York  Medical  Journal,  January  27,  1S97.) 

'Bowditch  :  "  Treatment  of  Phthisis  in  Sanitaria  near  our  homes."  (Annual  meeting  of  the  Mas- 
sachusetts Medical  Society,  June,  1896.) 

*Otis :  "The  Sanatorium  or  Closed  Treatment  of  Phthisis."  (New  York  Medical  Journal,  June 
13,  1896.) 

^Flick  :  "Special  Hospitals  for  the  Treatment  of  Tuberculosis."  (Times  and  Register,  March  15, 
1890.) 

i"Hinsdale :  "  Recent  Measures  for  the  Prevention  and  Treatment  of  Tuberculosis."  (The  Med. 
ical  News,  August,  1894.) 

"Benjamin  Lee,  Philadelphia  ;  "  Present  Attitude  of  Sanitarians  and  Boards  of  Health  toward 
Pulmonary  Consumption."  (Paper  read  before  the  Section  of  State  Medicine  of  the  American 
Medical  Association,  June  3,  1897.) 

"Hamilton:  "  The  Prevention  of  Tuberculosis."  (Journal  of  the  .\merican  Medical  Association, 
June  12,  1897.) 

"Mannheimer  :  New  Yorker  Medizinische  Wochenschrift,  May,'iS97. 
Rose:  Gaillard's  Medical  Journal,  New  York,  1895, 

i«Contrary  to  the  custom  of  many  English  speaking  people,  especially  in  the  United  States,  I  call 
these  establishments  Sanatoriums  and  not  Sanitariums.  The  former,  from  sanare,  to  heal,  gives  a 
better  equivalent  to  the  German  "  Heilanstalt,"  the  word  used  by  the  originator  of  this  system 
(Brehmer).  Secondly  the  word  Sanitarium,  from  sanitas,  health,  is  usually  employed  to  designate  a 
place  considered  simply  as  especially  healthy,  a  favorite  resort  for  convalescent  patients. 
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sanatoriums  for  the  consumptive  poor  on  previous  occasions^  and  I  now 
renew  my  plea  before  you,  wishing  to  show  you  again  the  urgent  need  for 
such  institutions. 

In  Europe  the  pleadings  of  the  profession  for  establishments  of  this 
kind  have  not  been  in  vain  ;  Germany  alone  can  boast  of  over  thirty  san- 
atoriums for  the  consumptive  poor  already  in  working  order  or  in  the  course 
of  construction,  most  of  them  under  municipal  control.^  In  the  United 
States  there  are  only  two  or  three  partly  supported  by  private  charity,  and 
not  one  institution  which  we  may  justly  call  a  municipal  sanatorium  for 
the  consumptive  poor.  Only  recently  we  of  New  York  and  you  of  Penn- 
sylvania have  had  the  painful  experience  to  see  the  chief  officers  of  our 
respective  states  veto  appropriations  intended  to  create  institutions  which 
might  have  become  the  nucleus  of  more  efficient  work  than  has  ever  yet 
been  accomplished  in  the  United  States  in  the  extermination  of  this  dread 
diseased 

Far  be  it  from  me  to  criticise  the  action  of  these  distinguished  gov- 
ernors, who  thought  to  serve  their  state  best  by  vetoing  an  appropriation 
which  seemed  to  them  unnecessary. 

To  convince  them  of  their  error,  to  convince  the  many  of  our  fellow- 
practitioners  who  also  deny  as  yet  the  need  of  special  institutions  for  the 
consumptive  poor,  to  show  to  the  philanthropist  a  most  practical  and 
noble  way  to  do  good,  not  only  to  the  consumptive  individual,  but  indi- 
rectly to  the  whole  community,  I  will  ask  them  all  to  accompany  me  for  a 
moment  on  a  little  excursion  to  the  crowded  tenement  district  of  one  of 
our  large  cities.  Let  them  visit  there  with  me  some  of  the  consumptive 
poor  who  live  in  these  houses,  in  all  the  various  stages  of  the  disease, 
from  the  incipient  case  of  pulmonary  tuberculosis  to  the  last  hectic  stage 
of  consumption  with  all  its  pitiful  manifestations  of  the  slow  ebbing  away 
of  human  life. 

Let  us  leave  our  comfortable  homes,  and  enter  the  narrow  streets  of 
those  districts,  crowded  with  humanity.  We  make  our  way  into  a  house 
through  the  little  world  in  rags  playing  on  the  sidewalks.  The  hall-ways 
are  dark,  and  the  odor  indicative  of  crowded  and  unclean  rooms  greets 
us.  We  ascend  one  or  many  flights  of  stairs  in  the  rear  or  in  the  front,  it 
makes  little  difference.  There  lives  Mr.  So-and-So,  with  his  wife  and 
several  children.  They  occupy  two  rooms,  rarely  three,  but  only  one 
receives  direct  light  or  air.  And  in  these  few  rooms  live,  cook,  eat,  sleep, 
and  often  work,  from  eight  to  ten  human  beings. 

'Knopf,  S.  A.  :  "  Les  Sanatoria,"  etc.  (ThJjse  de  Paris,  June,  1895.)  New  York  Medical  Journal, 
October  5  and  12,  1895.  Fourth  Annual  State  Sanitary  Convention  of  California.  April,  1896. 
Medical  Record,  February  13,  iSg6,  etc. 

^Liebe:  "  Der  Stand  der  Bewegung  fucr  Volksheilanstalten  fuer  unbemittelte  Lungenkranke  ini 
Fruehjahre,  1896."    (Hygienisclic  Rundschau,  Nos.  13  and  14,  July,  1896.) 

■'A  decidedly  different  view  must  have  been  taken  by  the  chief  of  a  European  state.  At  the  recent 
twenty-fifth  anniversary  of  King  Oscar's  accession  to  the  throne  of  Sweden,  a  deputation  presented 
liim  with  the  sum  of  220,000  crowns,  which  amount  had  been  raised  among  the  people.  He  accepted 
the  gift,  but  decided  that  the  entire  sum  should  be  devoted  to  combat  tubercular  diseases. 
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We  inquire  after  the  patient,  and  find  him  lying  on  a  couch  or  bed  in  a 
dark  bedroom.  VVe  examine  him  and  find  him  suffering  from  pulmonary 
tuberculosis  in  the  last  stages.  On  examining  the  other  members  of  the 
family,  we  find  one  or  two  of  them  already  "  touched  "  by  the  deadly 
germ.  In  an  audience  of  sanitarians  there  is  no  need  to  explain  how 
the  other  members  of  the  family  have  been  infected. 

But  I  invited  to  my  excursion  some  distinguished  laymen  and  to  them 
I  must  briefly  explain  how  one  tuberculous  individual  is  capable  of  trans 
mitting  his  disease  to  whole  families. 

A  consumptive  expectorates  at  times  as  many  as  seven  billions  of 
bacilli  in  twenty-four  hours.  If  the  sputum  containing  these  germs  is 
not  properly  disposed  of,  if  it  has  had  a  chance  to  dry  on  the  floor,  in  a 
handkerchief,  on  the  clothing,  linen,  or  the  beard  of  the  patient,  it  will 
sooner  or  later  become  pulverized  and  be  inhaled  as  dust  by  the  other 
members  of  the  family.  If  these  are  vigorous  and  well  nourished,  they 
need  not  fear  a  contamination,  for  in  health  our  nasal  mucous  membrane 
has  a  most  marked  bactericidal  function.  But,  alas  !  a  goodly  number  of 
the  inhabitants  of  these  tenement  districts  are  underfed,  and  their  unhy- 
gienic surroundings  are  ill  adapted  to  increase  their  power  of  resistance 
to  disease.  It  seems  also  not  improbable  that  at  times  the  bacilli  float- 
ing on  particles  of  dust  in  the  air  are  deposited  on  the  food,  and  thus  the 
germs  are  ingested. 

Numerous  experimenters,  such  as  Falk,^  Wesener,^  Straus  and  Wurtz,' 
have  shown  that  the  gastric  juice  has  little  power  to  destroy  the  bacillus 
of  tuberculosis,  and  thus  if  the  blood,  which  in  health  is  phagocytic,  is  of 
poor  quality,  its  corpuscles  will  not  be  able  to  swallow  the  ingested 
bacilli.  If  the  victim  be  a  child,  these  will  find  the  best  medium  for  mul- 
tiplication in  the  delicate  intestinal  epithelium.  If  it  be  an  adult,  the 
bacillus  will  find  an  easy  abiding  place  in  the  apecis  of  the  lungs  through 
the  lymphatic  and  circulatory  system. 

The  weakest  members  of  the  family  soonest  fall  victims  to  the  disease. 
Fresh,  pure  air,  and  good  healthy  food,  which  are,  after  all,  the  best 
microbe  killers,  are  lacking  in  the  homes  of  most  of  these  unfortunates, 
and  thus  the  propagation  of  tuberculosis  is  most  terrible  in  the  tenement 
districts. 

Compassion  moves  us,  and  through  our  efforts  we  procure  a  bed  in  one 
of  the  general  municipal  hospitals  for  the  unfortunate  sufferer.  (The 
majority  of  our  hospitals  supported  by  private  charity  refuse  admission 
to  consumptives.)  He  bids  good-bye  to  his  loved  ones.  He  is  taken  in 
an  ambulance  to  the  nearest  municipal  hospital.  There  are  no  special 
wards  for  consumptives,  and  the  patient  is  placed  in  one  of  the  general 

•  Falk :  "  Ueber  das  Verhalten  von  Infectionsstoffen  im  Verdauungskanale."  (Virchow's  Arch. 
1883,  Bd  93,  p.  60.) 

2  Wesener  ;  "  Beitraega  zur  Lehre  von  der  Fiietteriingstuberculose."  Freiburg  i.  b.  18S5,  pp.  55 
to  60. 

'Straus  :  "  La  Tuberciilose  et  son  Bacillc,"  Paris,  1895,  PP-       and  212. 
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wards.  His  neighbor  to  the  right  may  have  typhoid  fever ;  the  one  to 
the  left,  a  pleurisy  a  frigore ;  opposite  him  may  be  a  rheumatic  or  a  fel- 
low-consumptive. If  the  physician  in  charge  is  in  favor  of  medication, 
the  patient  will  receive  the  latest  remedies  well  spoken  of  in  the  treat- 
ment of  tuberculosis.  If  the  doctor  is  sceptical  as  to  the  value  of  medi- 
cation in  this  disease,  the  patient  may  or  may  not  receive  the  special 
diet,  and  the  rest  is  left  to  nature.  In  the  morning,  before  the  arrival  of 
the  visiting  physician,  the  poor  consumptive  inhales  the  dust,  and  with 
it  countless  numbers  of  pathogenic  microbes,  raised  by  the  attendant 
sweeping  the  ward  with  an  ordinary  broom,  instead  of  wiping  the  floor 
with  a  moist  mop.  If  the  patient  has  not  yet  his  mixed  infection,  he  will 
soon  get  it.  The  consumptive  in  our  general  hospitals  is  almost  as  much 
deprived  of  fresh,  pure  air  as  he  has  been  in  his  home.  Should  he,  day 
or  night,  ask  to  have  a  window  open,  his  rheumatic  neighbor  would  very 
strenuously  object,  for  he  could  not  stand  the  draught.  Respiratory  exer- 
cises are  but  rarely  recommended,  for  the  physician  knows  they  are  use- 
less in  the  ordinary  hospital  atmosphere.  At  meal  times,  the  consumptive 
patient  eats  but  little.  The  frequent  anorexia  he  cannot  overcome,  and 
even  the  special  diet  does  not  tempt  him.  The  aerotherapeutic  and  hydro- 
therapeutic  measures,  so  largely  and  beneficially  resorted  to  in  sanatoriums 
and  special  hospitals  to  overcome  the  loss  of  appetite,  cannot  be  carried  out 
in  a  general  hospital.  At  night,  the  patient  sleeps  but  little ;  he  is  either 
kept  awake  by  his  own  cough  or  that  of  his  neighbor.  The  stuffy  night 
atmosphere  of  the  ward  furthers  still  more  his  hyperhidrosis.  Thus  he 
passes  weeks,  sometimes  months,  until  a  fatal  termination  ends  his  suf- 
ferings. 

We  must  leave  our  consumptive  friend  to  his  fate  in  the  hospital,  and 
return  once  more  to  his  family  at  home.  There  we  find,  most  likely,  that 
they  are  in  want,  their  supporter  having  been  sick  for  months.  In  the 
majority  of  cases,  such  a  family  is  bound  to  become  a  public  charge  in 
the  end. 

This  is  the  average  condition  of  the  consumptive  poor  in  our  large  cit- 
ies, and  the  general  practitioners  present  will  find  that  the  picture  I  have 
drawn  of  the  life  of  the  tuberculous  patient  without  means,  at  home  and 
in  the  general  hospital,  has  not  been  a  fictitious  one. 

How  can  it  be  changed?  There  are  in  New  York  about  10,000  con- 
sumptives without  means,  and  all  other  large  cities  of  the  Union  have  an 
equal  proportion. 

What  can  the  creation  of  sanatoriums  do,  in  the  face  of  such  appalling 
numbers Seemingly  little  at  the  beginning,  but  much  good  in  the  long 
run. 

Would  the  maintenance  of  a  consumptive  patient  in  a  sanatorium  or 
special  hospital,  in  or  near  a  large  city,  be  more  expensive  than  in  a  gen- 
eral hospital  ?  I  will  answer  this  question  by  a  few  recent  statistics, 
which  I  have  gathered  for  this  purpose. 
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According  to  the  last  annual  report  of  the  Board  of  Commissioners  of 
Charity  and  Correction  of  the  City  of  New  York,  the  highest  daily  expense 
per  patient  (in  Fordham  Hospital)  was  $2.06  ;  the  lowest  daily  expense 
per  patient  (in  the  City  Hospital)  was  $0.33,  and  the  average  expense  per 
day  per  patient  for  all  the  municipal  hospitals  of  New  York  is  $1.16.  The 
daily  average  expense  in  the  most  luxurious  and  most  modernly  equipped 
sanatorium  for  consumptives,  the  Loomis  Sanatorium,  under  the  able 
direction  of  Dr.  Stubbert,  is  $1.43.  The  Adirondack  Cottage  Sanatorium, 
which,  through  the  untiring  effort  of  its  distinguished  director,  Dr.  Tru- 
deau,  has  done  so  much  good  already  and  has  saved  so  many  lives,  ex- 
pends for  each  of  its  patients  $1.00  per  day.  While  in  these  two  institu- 
tions patients  with  only  incipient  phthisis  are  admitted,  at  the  Chestnut 
Hill  (Philadelphia)  Hospital  for  the  Consumptive  Poor,  with  Dr.  J.  Solis 
Cohen,  the  distinguished  laryngologist,  as  visiting  physician,  and  Dr. 
Bacon  as  house  physician,  consumptives  are  admitted  even  in  the  very 
advanced  stages.  Still  this  institution  was  able  to  obtain  very  satisfac- 
tory results  indeed,  as  is  shown  by  the  latest  report : 

Discharged  as  cured       .....  8   per  cent. 

Improved         .        .        .        .        .        .        .  11^  " 

Unimproved     .......  6f  " 

Died   i7i  " 

and  the  average  daily  expense  was  only  between  $0.30  to  $0.40. 

The  value  of  isolation  may  best  be  shown  by  the  work  of  St.  Joseph 
Hospital  for  Consumptives  in  New  York,  where  the  majority  of  patients 
admitted  are  in  the  last  stage  of  the  disease.  Dr.  Cauldwell,  the  physi- 
cian in  chief,  very  kindly  gave  me  the  following  information  :  This  insti- 
tution receives  annually  1,500  consumptives,  at  an  average  daily  expense 
of  about  fifty  cents  per  patient.  Dr.  Cauldwell  does  not  claim  to  be  able 
to  do  more  than  care  for  them  under  existing  circumstances,  although  a 
goodly  number  are  discharged  able  to  work  again.  But  leaving  aside  the 
curative  results,  St.  Joseph  Hospital,  by  taking  care  of  1,500  patients 
coming  from  among  the  poorest  classes,  suppresses  annually  1,500  foci 
of  infection.    How  many  lives  may  not  thus  be  saved  indirectly? 

Of  course  at  Liberty,  Saranac  Lake,  and  Sharon,  in  view  of  the  fact 
that  these  institutions  are  only  intended  for  incipient  cases,  the  curative 
results  are  much  more  favorable.  Thus  Dr.  Trudeau  could  report  from 
30  to  35  per  cent,  of  cures  with  an  average  stay  of  eleven  months,  ten 
days.  This  shows,  as  Dr.  Trudeau  well  remarked  in  a  recent  letter  to 
me,  the  very  great  importance  of  early  diagnosis. 

At  the  Liberty  Sanatorium,  of  the  patients  who  remained  over  three 
months  in  the  institution,  50  per  cent,  were  improved,  and  about  25  per 
cent,  cured.  With  those  who  stayed  a  shorter  period,  the  results  were 
less  favorable. 

Dr.  Vincent  Y.  Bowditch  of  the  Sharon  Sanatorium,  near  Boston,  re- 
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ports  25  per  cent,  of  "arrested"  cases,  and  a  much  larger  percentage  of 
improvements.  Such  results  are  remarkable  indeed,  considering  that 
this  latter  institution  is  situated  but  a  few  miles  from  a  large  city  and 
does  not  claim  any  special  climatic  advantages. 

But  aside  from  the  considerable  number  of  cures  which  can  be  effected 
in  a  sanatorium  for  consumptives,  especially  when  the  hygienic  and  diet- 
etic treatment  under  constant  medical  supervision  is  strictly  adhered  to, 
there  are  other  sanitary  advantages  of  inestimable  value,  which  a  com- 
munity would  derive  from  the  creation  of  one  or  several  sanatoriums  for 
the  consumptive  poor.  In  a  perfectly  conducted  sanatorium,  where  the 
curable  cases  are  cured,  and  the  hopeless  cases  cared  for  so  that  it  is 
impossible  for  them  to  propagate  the  disease,  all  patients  receive  a 
hygienic  education,  so  as  to  understand  why  they  should  only  expector- 
ate in  a  proper  receptacle  ;  why  they  should  be  careful  with  all  other 
secretions  ;  what  they  should  do,  or  not  do,  to  avoid  new  colds  ;  why  it 
would  be  unwise  for  them  to  marry  as  long  as  they  are  not  perfectly 
cured,  etc.  When  the  patient  who  has  passed  through  such  a  sanatorium 
returns  to  his  home  cured,  or  only  improved,  he  will  become  an  educa- 
tional factor  in  public  hygiene.  He  will  not  only  have  learned  to  avoid 
the  causes  which  may  aggravate  his  condition,  but  he  will  still  use  his 
pocket-spittoon,  and  tell  his  friends  that  he  uses  it  to  protect  them  from 
any  possibility  of  getting  the  disease  through  him,  and  at  the  same  time 
he  will  know  that  through  such  precaution  he  also  protects  himself  from 
reinfection. 

By  excluding  all  consumptive  cases  from  our  general  hospitals  and 
directing  them  to  special  institutions,  we  will  protect  a  patient  with  a 
pleurisy  a  frigore  from  the  likelihood  of  developing  a  pleurisy  of  tuber- 
culous nature.  We  will  protect  the  typhoid  fever  patient,  with  his  greatly 
reduced  power  of  resistance,  from  becoming  the  prey  of  the  bacillus  tuber- 
culosis, which  up  to  now  has  been  an  almost  constant  sojourner  in  our 
general  hospitals,  thanks  to  the  lack  of  special  establishments  where 
patients  afflicted  with  tuberculous  diseases  should  have  been  cared  for. 

That  there  is  never  any  danger  from  even  the  multiple  creation  of  sana- 
toriums in  the  same  locality,  I  have  endeavored  to  demonstrate  in  several 
of  my  previous  writings,  by  citing  the  statistics  concerning  the  mortality 
for  tuberculosis  before  and  after  the  establishment  of  sanatoriums  for 
consumptives  in  certain  villages  in  Germany.  These  statistics  were  ob- 
tained from  the  official  documents  in  these  respective  communities.  In 
Goerbersdorf,  they  cover  a  period  of  100  years,  in  Falkeiistein,  a  period 
of  forty  years. 

Those  desiring  to  read  them  in  detail,  I  must  refer  to  my  article  in  the 
New  York  Medical  Record  of  October  3,  1896,  entitled  "Are  Sanatoriums 
for  Consumptives  a  Danger  to  the  Neighborhood " 

Here  I  can  only  summarize  by  saying  that  in  these  two  villages,  where  five 
of  the  largest  German  sanatoriums  are  situated  (Goerbersdorf  and  Falken- 
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stein),  the  mortality  from  tuberculosis  has  actually  decreased  among  the  vil- 
lage people,  being  now  one  third  less  than  before  the  establishment  of  those 
institutions.  This,  no  doubt,  is  due  to  the  example  set  by  the  inmates  of 
the  sanatoriums,  and  it  is  also  the  best  proof  that  well-conducted  sana- 
toriums  for  consumptives  are  not  centres  of  infection,  but,  on  the  con- 
trary, places  where  one  is  safest  from  contagion.  Still  more  :  I  venture 
to  say  that  properly-conducted  sanatoriums  for  consumptives  not  only 
serve  as  hygienic  educators  of  individuals,  but  as  educators  of  communi- 
ties as  well. 

From  what  has  been  said,  it  is  evident  that  there  can  be  no  objection 
to  the  establishment  of  municipal  sanatoriums  or  special  hospitals  for 
consumptives.  The  sanitary  advantages  derived  therefrom  for  all  com- 
munities, large  or  small,  have  been  clearly  demonstrated.  It  would  re- 
main only  to  show  that  through  the  multiple  creation  of  such  institutions, 
the  commonwealth  would  be  the  financial  gainer  as  well,  and  that  these 
establishments  would  not  further  the  abuse  of  medical  charity,  from  which 
we  all  suffer  at  the  present  time. 

When  the  worthy,  but  poor,  consumptive  is  taken  in  time  to  an  insti- 
tution where  his  chances  of  recovery  are  still  good,  he  will  have  little 
chance  to  infect  the  other  members  of  the  family,  and  he  is  likely  to  re- 
turn, after  a  relatively  short  sojourn,  restored  to  health  and  hygienically 
educated,  ready  to  become  again  a  breadwinner  and  supporter  of  his 
family.  Now,  the  maintenance  of  this  patient  in  a  municipal  sanatorium 
for  from  three  to  six  months,  or  even  longer,  during  the  earlier  stage  of 
the  disease,  will  cost  the  commonwealth  no  more  than  if  he  had  been 
taken  to  the  general  hospital,  for  perhaps  the  same  period  of  time,  but  at 
a  much  further  advanced  and  more  hopeless  state  of  his  disease.  If  the 
family  were  absolutely  destitute,  the  members  would  have  to  be  supported 
by  the  municipality,  whether  the  head  of  the  family  were  in  the  sana- 
torium or  general  hospital.  But  since,  when  treated  in  time  and  in  a  spe- 
cial institution,  he  has  25  or  35  per  cent,  more  chances  of  getting  well, 
the  likelihood  of  the  community  being  obliged  to  support  a  widow  and 
several  orphans  has  thus  also  been  reduced  by  nearly  one  third. 

Now  let  me  develop  to  you  a  little  ideal  plan  of  how  to  proceed  to 
select  the  proper  cases  for  treatment  in  such  institution,  how  to  avoid 
unnecessary  expenditure  on  the  part  of  the  city  governments,  and  lastly,- 
how  to  avoid  admitting  to  free  treatment  patients  able  to  pay. 

A  large  city  desiring  to  treat  its  worthy  consumptive  poor  must  have  a 
series  of  institutions. 

(i.)  There  should  be  a  centrally  located  reception  hospital. 

(2.)  A  city  sanatorium,  located  in  the  outskirts,  and,  if  possible,  in  a 
somewhat  elevated  region,  where  the  atmosphere  is  known  to  be  pure. 
Here  all  patients  should  pass  through  a  preparatory  sojourn  before  being 
sent  to  the  mountain  sanatorium.  The  more  advanced  cases  would  all 
be  retained  here. 
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(3.)  A  mountain  sanatorium  at  no  greater  distance  from  the  city  than 
three  to  five  hours  by  rail,  at  an  altitude,  if  possible,  of  between  1,000  to 
2,000  feet,  on  porous  ground,  with  southern  exposure,  and  as  nearly  as 
possible  protected  against  the  coldest  winds,  preferably  surrounded  by  a 
pine  forest.  To  this  place  the  selected  incipient,  and  the  improved  cases 
from  the  city  sanatorium  should  be  sent  to  complete  their  cure. 

The  central  reception  hospital  receives  all  patients  applying  for  admis- 
sion or  sent- there  by  physicians  or  the  sanitary  inspectors.  The  patient 
is  not  sent  to  either  the  city  or  mountain  sanatorium  immediately  after  an 
examination.  He  has  to  remain  in  the  reception  hospital  for  a  few  days 
to  rest  and  receive  some  instructions  as  to  his  conduct  in  the  city  or 
mountain  sanatorium.  To  lessen  expense  of  the  various  institutions  he 
is  expected  to  aid  about  the  house,  wherever  he  may  be,  and  work  as  the 
doctor  decrees.  No  one  else  should  have  a  voice  in  this  matter.  In  the 
meantime  proper  inquiries  are  made,  first  from  the  patient's  former  phy- 
sician, and  then  from  the  most  reliable  source  as  to  his  financial  standing. 
If  the  patient  is  able  to  pay  something,  he  should  not  be  refused  admis- 
sion, but  this  money  should  be  used  to  help  give  the  physician  a  salary 
for  his  service,  to  which  he  is  as  much  entitled  as  the  superintendent. 
For  we  must  bear  in  mind  that  it  is  the  constant  medical  supervision  of 
the  consumptive  in  a  sanatorium  which  is  the  all-important  factor  in  the 
hygienic  and  dietetic  treatment.  And  I  wish  to  state  right  here  that  I 
strongly  disapprove  of  so-called  Homes  for  Consumptives.  These  places 
are  mostly  always  without  a  house  physician,  and,  as  a  consequence,  the 
hygienic  and  prophyla,ctic  measures  are  rarely  carried  out  to  the  extent 
of  making  infection  impossible. 

The  creation  of  municipal  sanatoriums  for  consumptives  requires  a 
large  staff  of  experienced  physicians  who  would  have  to  devote  a  great 
deal  of  their  time  to  such  service.  As  I  have  demonstrated,  the  Com- 
monwealth would  be  the  gainer  thereby  financially.  It  would  be  a  great 
injustice  should  the  physician  alone  be  the  loser. 

The  well-to-do  or  wealthy  citizen  can  receive  the  hygienic  and  dietetic 
treatment  in  his  private  house  or  in  a  private  institution.  For  the  con- 
sumptive poor,  and  those  able  to  pay  a  moderate  price,  we  need  a  large 
number  of  institutions  under  city  government  control. 

Our  prophylactic  measures,  no  matter  how  strict,  will  not  sufiice  to  do 
away  with  the  centres  of  infection,  daily  created  anew  in  our  tenement 
districts.  To  prevent  the  hopeless  cases  from  communicating  the  disease 
to  the  large  number  of  susceptible  individuals  with  whom  they  will  come 
in  contact,  to  give  the  tuberculous  patient  yet  in  the  early  stages  of  the 
disease,  but  with  little  or  no  means,  the  best  possible  chance  of  becoming 
a  well  man  and  a  useful  citizen,  we  need  municipal  saiiatoriuins.  Let 
physicians,  statesmen,  and  philanthropists  unite  to  further  the  creation  of 
such  institutions,  for  through  them  I  think  we  will  not  only  alleviate 
much  suffering,  but  will  solve  one  of  the  most  important  and  difficult 
problems  in  medical  and  social  science. 


BOVINE  TUBERCULOSIS  IN  ITS  RELATION  TO  THE  PUBLIC 

HEALTH. 


By  b.  II.  BERGEY,  M.  D,  of  Philadklfhia. 

There  is  no  longer  any  dispute  as  to  the  identity  of  tuberculosis  as  it 
occurs  in  man  and  the  domestic  animals — only  excluding  fowls.  We 
have  evidence  of  this  (i)  because  the  nature  of  the  disease  processes  is 
the  same  in  cattle  as  in  man.  This  fact  is  so  generally  recognized  that 
it  would  be  unnecessary  to  quote  any  authorities. 

(2)  We  have  evidence  of  the  transmission  of  the  disease  from  cattle 
to  man  through  the  use  of  meat  and  milk  of  tuberculous  animals  as  food. 
In  support  of  this  proposition,  I  shall  quote  from  several  writers  on  this 
subject.  Dr.  Billings  (i)  says  that  '"milk  may  also  contain  the  bacillus  of 
tuberculosis,  and  a  certain  amount  of  the  tubercular  meningitis  and  tabes 
mesenterica  of  infants  is  no  doubt  caused  in  this  way."  Dr.  Sternberg 
(2)  says  "  a  more  common  infection,  especially  in  children,  is  probably  by 
way  of  the  intestinal  glands  from  the  ingestion  of  milk  of  tuberculous 
cows."  That  infection  may  occur  by  way  of  the  intestines  has  been 
proved  by  experiments  upon  animals  (rabbits),  which  developed  tubercu- 
losis when  fed  upon  tubercular  sputum.  Oliver  (3)  reports  that  in  a 
young  ladies'  boarding  school  twelve  girls  presented  symptoms  of  tuber- 
culosis, and  of  these  five  died.  Since  all  of  these  girls  had  healthy 
parents,  and  especially  since  all  of  them  showed  well-marked  intestinal 
tuberculosis,  the  food  was  suspected.  It  was  then  found  that  the  cow 
that  had  for  years  supplied  this  school  with  milk,  was  tubercular,  and  the 
autopsy  showed  that  not  only  her  viscera,  but  the  udder,  were  badly 
affected.  Leonhardt  (4)  reports  that  several  children  of  a  forester  in 
Thurgau,  which  had  been  raised  on  the  breast,  and  when  weaned  were 
placed  on  the  milk  of  a  cow,  developed  tuberculosis.  The  cow  was 
killed,  and  was  found  to  be  tubercular.  Klebs  (5)  states  that  in  Switzer- 
land hearty  men,  a  short  time  after  partaking  of  the  milk  of  tubercular 
cows,  died  of  miliary  tuberculosis.  Stang  (6)  reports  on  a  five  year  old 
boy,  of  healthy  family,  who,  after  partaking  of  the  milk  of  a  tubercular 
cow,  died  of  tuberculosis  of  the  abdominal  organs.  A  similar  case  in 
which  the  tubercle  bacilli  were  found  in  the  mesenteric  glands  of  a  child 
and  also  in  the  tubercular  nodules  of  the  cow,  is  reported  by  Demme  (7). 
Sontag  (8)  reports  the  case  of  a  six  months'  infant,  of  healthy  parents, 
which  at  autopsy  showed  miliary  tuberculosis  of  the  meninges.  It  was 
fed  with  milk  from  a  tuberculous  cow.  Hermsdorf  (9)  reports  three  cases 
in  which  there  was  extensive  intestinal  tuberculosis,  besides  less  general 
infection  of  other  organs.    One  had  taken  uncooked  milk  from  a  tuber- 
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cular  cow.  Riibner  (15)  says  it  has  been  demonstrated  that  the  tubercu- 
losis of  animals  can  be  communicated  to  human  beings,  and  that  the 
meat  of  advanced  cases  of  tuberculosis  contains  bacilli.  He  says  fur- 
ther, "it  is  to  be  remembered  that  in  boiling  large  pieces  of  meat,  the 
interior  is  not  always  heated  sufficiently  to  become  innocuous." 

(3)  There  is  a  possibility  of  the  transmission  of  the  disease  from  man 
to  the  lower  animals  by  feeding  them  on  tubercular  sputum.  In  support 
of  this  proposition  Reissniann  (10)  quotes  experiments  made  by  feeding 
tubercular  sputum  to  animals  with  positive  results,  by  the  following 
observers :  Jacobs,  Drvillers,  Lengler,  Durieux,  Demme,  Bollinger,  Lamal- 
leree,  Nocard,  Johne,  Peters,  Morrow,  Zschokke,  and  Eberlein. 

(4)  There  is  a  possibility  of  the  transmission  of  the  disease  from  one 
class  of  animals  to  another  by  feeding  on  tuberculous  meat  and  milk.  In 
support  of  this  proposition,  I  shall  draw  upon  the  reports  of  several  of 
the  more  important  researches  on  this  point.  The  report  of  the  Ro3'al 
Commission  (11)  on  tuberculosis  is  one  of  the  most  important  commu- 
nications on  this  subject,  and  is  based  on  the  experiments  of  Dr.  Sidney 
Martin  and  Dr.  Sims  Woodhead.  Dr.  Martin  fed  pigs,  guinea  pigs,  and 
rabbits  on  meat  and  milk  derived  from  tubercular  animals,  taking  the 
precaution  to  remove  all  tubercular  nodules  from  the  portions  so  fed.  Of 
the  animals  fed  in  this  way,  36  per  cent,  of  the  pigs  became  tuberculous, 
16  per  cent,  of  the  guinea  pigs,  and  15  per  cent,  of  the  rabbits.  He  also 
fed  one  pig,  eight  guinea  pigs,  and  ten  calves  with  material  containing 
tubercular  matter,  each  animal  receiving  only  a  single  dose.  Of  these 
animals,  the  pig,  six  guinea  pigs,  and  eight  calves  became  tubercular. 
Dr.  Woodhead  fed  seven  pigs,  five  cats,  and  seventy-six  guinea  pigs  on 
tubercular  matter,  all  of  the  pigs  and  cats,  and  fifty  of  the  guinea  pigs 
becoming  tuberculous.  Dr.  Woodhead  also  experimented  in  roasting  and 
boiling  meat  smeared  with  tubercular  matter.  He  found  that  rolls  of 
such  meat  of  over  three  or  four  pounds  in  weight  were  not  sterilized  by 
the  ordinary  methods  of  cooking.  He  also  experimented  with  tubercular 
milk  heated  to  80"  C  (176°  Fahrenheit)  for  ten  minutes,  and  found  that 
guinea  pigs  fed  on  such  milk  became  tubercular.  As  the  results  of  his 
experiments.  Dr.  Martin  was  especially  impressed  with  the  danger  of  in- 
fecting the  entire  carcass  of  an  animal  in  removing  the  diseased  organs 
from  it.  Gerlach  (12),  in  his  experiments,  used  the  milk  of  tubercular 
cows  as  the  material  with  which  he  fed  young  animals.  His  results  were 
not  at  all  positive,  but  he  was  successful  in  a  sufficient  number  to  justify 
his  conclusion  that  there  was  some  specific  virus  in  the  milk  of  tuber- 
cular cows,  which  would,  when  ingested,  produce  tuberculosis  of  the  ali- 
mentary tract  or  mesenteric  glands.  Bang  (14)  has  reported  the  results 
of  an  examination  of  no  fewer  than  twenty-seven  cases  of  tubercular 
mammitis,  and  he  was  able  to  demonstrate  the  presence  of  tubercle 
bacilli  in  the  milk  or  its  sediment,  and  with  this  milk  or  sediment  he  was 
able  to  produce  tuberculosis,  both  by  inoculation  and  by  ingestion. 
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Cadeac  (13)  made  some  experiments  to  determine  whether  it  was 
possible  for  tubercular  infection  to  take  place  through  the  intestinal 
canal. 

15  g-  P->  each  4g.  tuberc.  Cows  living,  all  infected. 
14  g.  p.,  each  3g.  tuberc.    Cows  living,  all  infected. 

12  g.  p.,  each  ig.  tuberc.    Cows  living,  all  infected. 

13  g.  p.,  each  o.3g.  tuberc.    Cows  living,  3  became  tubercular. 
4  g.  p.,  each  a  small  tubercle.    Remained  well. 

6g.  p.,  injected  tubercular  fluid  into  stomach,  4  positive,  2  negative. 

In  the  feeding  experiments  the  most  frequent  seat  of  the  infection  was 
in  the  lymphatic  glands  of  the  throat.  Kolb  saw  three  pigs  die  after  being 
fed  on  raw  tubercular  meat.  At  autopsy  they  were  found  to  have  marked 
tuberculosis  of  the  alimentary  tract. 

Johne  (16)  concluded  from  the  published  reports  of  feeding  experi- 
ments, that  47.7  per  cent,  of  the  animals  under  experiment  became  tuber- 
cular when  fed  with  tubercular  meat  and  35. 5  per  cent,  when  the  meat 
was  boiled  ten  or  fifteen  minutes.  On  the  other  hand,  Bollinger  (17) 
denies  the  infectious  nature  of  such  meat  in  the  raw  state,  even  of 
advanced  cases  of  tuberculosis,  when  no  tubercular  nodules  exist  in  the 
muscles.  He  stands  alone  in  the  position  which  he  has  taken  ;  all  other 
experimenters  believe  that  there  is  danger  in  the  use  of  the  meat  of 
tubercular  animals. 

The  prevalence  of  tuberculosis  among  milk  cows  is  far  greater  than 
was  formerly  supposed.  Since  the  advent  of  the  use  of  the  tuberculin 
test,  it  has  been  found  that  the  proportion  of  infected  animals  is  very 
much  greater  in  certain  localities  than  was  formerly  supposed.  From  the 
data  (18)  with  regard  to  the  prevalence  of  the  disease  in  the  agricultural 
counties  bordering  on  the  city  of  Philadelphia,  it  has  been  found,  in  the 
herds  that  have  been  tested,  that  in  Philadelphia  county,  out  of  41 
animals  examined  five  were  tubercular;  in  Bucks  county,  out  of  239 
examined,  74  were  found  to  be  tubercular,  or  31  per  cent.;  in  Mont- 
gomery county,  out  of  966  examined,  278  were  found  to  be  tubercular,  or 
24.8  per  cent.;  in  Berks  county,  280  were  examined  and  60  found  tuber- 
cular, or  21.5  per  cent.;  in  Chester  county,  880  were  examined  and  262 
found  tubercular,  or  30  per  cent.;  in  Delaware  county,  133  were  examined 
and  69  found  tubercular,  or  52  per  cent.;  in  Lancaster  county,  464  were 
examined  and  123  found  tubercular,  or  26.5  per  cent.  Of  course,  it  must 
be  remembered  that  these  examinations  were  made  only  at  the  solicitation 
of  the  owners  of  the  cattle,  and  generally  only  in  such  cases  where  the 
disease  was  suspected  for  some  reason  or  other.  Yet  it  will  show  that 
the  disease  is  quite  prevalent  in  this  vicinity. 

PREVALENCE  OF  THE  DISEASE. 

Heifers. — According  to  Siedamgrotzky,  the  proportion  of  tubercular 
animals  in  the  kingdom  of  Saxony  for  1888  was  4.9  per  cent.;  for  1889, 
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•8.1  per  cent.;  and  for  1890,  15.7  per  cent.,  as  shown  by  the  inspection  in 
the  slaughter  house. 

In  different  cities  where  meat  inspection  prevailed,  the  proportions 
were  as  follows  : 


Calves. — The  proportion  of  tuberculosis  among  calves  is  quite  low.  In 
Saxony  slaughter  houses  in  1889  only  0.006  per  cent.;  1890,0.03  per 
cent. ;  in  Berlin,  1890,  0.07  per  cent.;  in  Leipzig,  1893,  0.15  per  cent. 

After  tuberculin  injection,  Siedemgrotzky  found  76  per  cent,  amongst 
heifers,  197  out  of  259. 

Likewise  Bang  and  Nocard  report  that  the  proportion  in  Denmark  and 
France  ranges  between  two  thirds  and  three  fourths  of  the  total  number. 

Ostertag  believes  the  meat  to  be  innocuous  when  the  disease  is  dis- 
tinctly localized.    But  when  it  is  generalized,  it  is  extremely  dangerous. 

The  State  Live  Stock  Sanitary  Board  of  Maryland  (19)  has  reports 
showing  that  10,000  head  of  cattle  have  been  examined  in  the  state,  and 
that  1.5  per  cent,  were  found  infected. 

Statistics  from  meat  inspection  in  German  cities  (20)  show  that  in 
Munich  2.5  per  cent,  of  the  carcasses  of  calves,  steers,  and  cows  were 
tubercular;  in  Leipzig,  26  per  cent,  of  the  cows,  15.4  per  cent,  of  the 
bulls,  and  9.3  per  cent,  of  the  calves  were  found  to  be  tubercular  ;  in 
Berlin,  4.5  per  cent. ;  in  Augsburg,  2.2  per  cent. ;  in  Frankenberg,  16.6 
per  cent. ;  Copenhagen,  6  per  cent. ;  Zittau,  22.4  per  cent.  According  to 
Lehman,  about  5,000  tubercular  heifers  are  slaughtered  in  Bavaria  each 
year. 

In  England  (21)  the  average  is  12  per  cent.,  based  on  figures  ranging, 
for  different  localities,  from  i  per  cent,  to  26  per  cent.  In  France  but 
one-half  of  i  per  cent,  of  tuberculosis  has  been  reported.  In  Mexico  34 
per  cent.  Three  per  cent,  of  tuberculosis  has  been  found  by  meat  in- 
spectors at  Baltimore.    (Ostertag  [22]). 

It  is  evident  that  the  high  percentage  of  tuberculosis  found  in  the  cattle 
tested  in  the  counties  bordering  on  Philadelphia  city  far  exceeds  the 
prevalence  of  the  disease  in  the  cattle  slaughtered  for  beef  in  our  slaugh- 
tering houses,  for  the  reason  that  our  milk  cows  are  kept  in  unsanitary 
conditions  for  a  period  of  years,  and  when  a  stable  has  once  become  in- 
fected it  is  only  a  matter  of  time  until  the  whole  herd  contracts  the  dis- 
ease ;  while,  on  the  other  hand,  the  cattle  slaughtered  for  meat  are,  as  a 
rule,  young  animals,  which  have  been  raised  under  entirely  different  con- 
ditions. They  are  less  liable  to  have  been  exposed  to  infection,  because 
they  are  frequently  kept  in  the  open  air  for  a  greater  portion  of  the  year. 


Leipzig,  1890,  22.3  per  cent., 
Frankenberg,  1890,  26.7  per  cent., 
Zittau,  1890,  15  per  cent., 
Broomberg,  1890,  26.2  per  cent., 
Berlin,  1890- '91,  1 1.5  per  cent., 


Dresden,  1891,  24.6  per  cent., 
Stolp,  1891,  24  per  cent., 


Gottingen,  1891,  10  per  cent., 
Karlsbad,  1891,  13.47  per  cent., 
Kiel,  i892-"93,  15.99  per  cent., 


Berlin,  (Ostertag),  25  per  cent. 
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The  danger  to  public  health  from  the  consumption  of  infected  meat 
and  milk  is,  therefore,  greater  than  is  generally  supposed  (i)  because  of 
the  insidious  onset  and  slow  progress  of  the  disease,  so  that  frequently 
it  is  not  suspected  to  exist  in  a  herd  until  long  after  it  has  become  the 
source  of  infection  ;  (2)  it  is  also  evident  that  the  danger  is  greater  than 
was  formerly  supposed  because,  even  when  the  disease  is  localized,  the 
blood  of  the  animal  may  contain  bacilli,  and  in  this  way  the  meat  of  the 
animal  when  slaughtered  may  be  infectious  ;  but  more  especially  is  there 
danger  in  the  consumption  of  millc,  from  the  fact  that  milk  may  contain 
bacilli  without  there  being  any  local  disease  of  the  udder  to  lead  one  to 
suspect  the  danger  that  is  lurking  in  the  milk.  Upon  this  point  Dr.  Ernst 
(23)  of  Boston  says" most  emphatically  that  the  milk  from  cows  affected 
with  tuberculosis  in  any  part  of  the  body  may  contain  the  virus  of  the  dis- 
ease, and  that  the  virus  is  present  whether  there  is  disease  of  the  udder 
or  not ;  that  there  is  no  ground  for  the  assertion  that  there  must  be  a  lesion 
of  the  udder  before  the  milk  can  contain  the  infection  of  tuberculosis, 
but,  on  the  contrary,  the  bacilli  of  tuberculosis  are  present  and  active  in 
a  very  large  proportion  of  cases  in  the  milk  of  cows  affected  with  tuber- 
culosis, but  with  no  discoverable  lesion  of  the  udder. 

The  danger  to  public  health  is  also  much  greater  than  has  generally 
been  supposed  to  be  the  case,  because  of  the  much  greater  prevalence  of 
the  disease  amongst  milk  cows  than  was  formerly  supposed.  Many  cows 
whose  general  appearance  is  that  of  an  animal  in  perfect  health,  when 
treated  with  tuberculin,  have  been  found  to  give  a  most  characteristic 
reaction,  to  the  great  surprise  of  the  owner. 

The  danger  of  infection  is  also  greater  than  is  generally  supposed  from 
the  fact  that  tuberculosis  may  be  communicated  to  man  through  the  use 
of  butter  and  cheese  made  from  the  milk  of  tuberculous  cows. 

Dr.  Obermiiller  (24)  passed  the  milk  of  some  cows  through  a  centri- 
fuge and  injected  i  to  ij^  c.  c.  of  the  sediment  and  creamy  layer  into 
animals,  when  38  per  cent,  of  the  animals  inoculated  were  found  to  be 
tubercular,  only  one  control  animal  dying  of  peritonitis.  The  milk  used 
was  mixed  milk.  Later  he  tested  butter  made  from  the  milk  of  these 
cows.  Fourteen  samples  of  butter  were  tested,  and  five  to  six  guinea 
pigs  inoculated  with  each  sample.  Every  sample  of  butter  tested  was 
found  to  contain  virulent  tubercular  bacilli.  Nodules  were  found  in  the 
mesentery,  spleen,  liver,  and  lungs. 

METHODS  OF    DIAGNOSIS   IN  CATTLE. 

Except  in  cases  of  advanced  pulmonary  tuberculosis,  it  is  impossible, 
as  a  rule,  to  diagnose  the  disease  in  a  herd  of  cattle  by  the  ordinary 
methods  of  physical  diagnosis. 

Since  the  discovery  of  Koch's  tuberculin  and  its  employment  for  the 
detection  of  tuberculosis  in  cattle,  the  disease  has  been  found  to  be  far 
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more  prevalent  than  was  formerly  supposed.  Tuberculin  is  now  gener- 
ally considered  to  be  a  safe  and  reliable  test.  Much  of  the  opposition  to 
its  use  has  been  overcome.  Brewer  (25)  states  that  it  is  "considered  by 
all  competent  authorities  to  be  unerring,  and  it  certainly  points  out  the 
presence  of  the  disease  when  no  outward  symptoms  are  visible  ;  but  if 
the  animal  has  tuberculosis  in  a  very  virulent  form,  or  is  in  a  very  far 
advanced  stage,  it  is  possible  that  no  rise  in  temperature  may  follow  the 
injection  of  the  tuberculin."  Pearson  (26)  says:  "Tuberculin  has  been 
used  extensively,  and  its  value  as  a  diagnostic  agent  has  been  amply  con- 
firmed. Every  animal  that  has  been  slaughtered  has  been  found  to  be 
tuberculous."  Russell  (27)  says:  "The  introduction  of  the  tuberculin 
of  Koch,  as  a  diagnostic  agent  in  detecting  bovine  tuberculosis,  even  in 
its  most  incipient  stages,  has,  however,  been  attended  with  such  evident 
success  that  we  now  recognize  in  it  a  most  valuable  aid  in  detecting  the 
disease."  Paige  (28)  says  :  "  In  tuberculin  we  have  an  exceedingly  deli- 
cate and  reliable  test  for  tuberculosis.  That  in  tuberculin  we  have  the 
only  means  by  which  we  can  eradicate  tuberculosis  from  among  our 
cattle."  Bang  (29)  says  :  "  Koch's  grand  discovery  of  tuberculin  alone 
placed  us  in  position  to  discover  early  even  latent  tuberculosis." 

METHODS  OK  PREVENTING  THE  SPREAD  OF   TUBERCULOSIS  IN  CATTLE,  AND 
FROM   CATTLE  TO  MAN. 

In  cattle,  the  measures  which  are  generally  advocated,  and  which 
have  been  followed,  in  part,  in  certain  localities,  are :  the  testing  of 
all  animals  and  the  slaughtering  and  destruction  of  those  reacting 
with  the  tuberculin  test.  In  other  localities  the  diseased  animals  have 
been  isolated  and  used  for  breeding  purposes,  the  young  calves  being 
separated  at  birth,  and  tested  with  tuberculin.  If  these  do  not  react, 
they  are  fed  on  healthy  cows'  milk  or  pasteurized  milk.  In  this  way  it  is 
sought  to  again  raise  up  healthy  herds,  while  the  diseased  animals  are 
allowed  to  die  off  in  isolation.  If  these  measures  are,  rigidly  enforced, 
our  herds  should  become  healthy  once  more,  and  if  kept  under  proper 
hygienic  conditions,  should  remain  healthy. 

The  measures  that  have  been  adopted  to  prevent  the  spread  of  tuber- 
culosis from  diseased  cattle  to  man  vary  in  different  countries.  In  the 
following  table  (30)  are  displayed,  somewhat  graphically,  the  measures 
adopted  in  different  countries,  both  as  to  the  stage  of  the  disease  in 
which  the  meat  is  considered  unfit  for  use  as  food,  and  in  most  instances 
the  restrictions  under  which  the  diseased  meat  may  be  offered  for  sale  : — 
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Countries. 


Entirely  unfit 
for  food.  Dan- 
gerous  to 
health. 


Xot  considered 
to  be  danger- 
ous to  health. 


If  not  consid- 
ered danger- 
ous— may  be 
sold  raw  or 
sterilized. 


May  be  sold 
with  decla- 
ration. 


Sold  without 
declaration. 


Prussia. 


Saxony. 


Bavaria. 


Mecklenburg 


Hesse. 


I  f  emaciated. 
Nodules  i  n 
meat. 


If  emaciated. 
As  shown  by 
the  character 
of  the  meat. 


If  not  emacia- 
ciated.  Nod- 
ules in  one  or- 
gan. 


bones  and 
lymphatics 
Disease  of  show  no  nod 
bones.  ules. 


If  not  emacia-  Boiling  in  5  kg.  Positive  dec 
ted.     If  meatj  pieces  for  half 


Wurttemburg 
and  Baden. . 


Austria  

Italy  

France  

Belgium  

Denmark. . . . 
Russia  


Gener  a  1  i  z  e  d. 
Nodules  i  n 
meat.  Ema- 
ciated. 


Nodules  m 
bones,  meat  or 
lym  p  h  a  t  i  c  s. 
Acute  fever. 
Emaciated. 

Gener  a  1  i  z  e  d. 
Emaciated. 


Reg  u 1  at  i  o  n  s 
now  undergo- 
ing changes 


Generalized. 


When  general- 
ized. 


Generalized  or 
single  organ 
entirely  in- 
volved. 

Generalized  or 
localized. 

Generalized. 

No  regulations. 


If  the  nodules 
are  localized 
Removal  of 
diseased    o  r  - 
gans. 

If  well  nour 
ished. 


Removal  of  dis- 
eased p  o  r  - 
tions. 

Regu  1  a  t  i  o  n  s 
now  undergo- 
ing changes. 


I  f  localized 
Removal  o  f 
diseased  por- 
tions. 

First  stages. 
Single  organ 
infected. 


Localized. 


an  hour.  .Ster- 
ilization 


Boiling.  Steril 
ization. 


Regu 1  a  t  i  o  n  s 
now  undergo 
ing  changes. 


Declaration. 


Regulati  o  n  s 
now  under 
going  chan- 
ges. 


Declaration. 


2d  class. 


Regulatio  n  s 
now  under- 
going han- 
ges. 


As  may  be  learned  from  the  table,  the  modes  of  inspection  pursued  in 
most  foreign  countries  are  not  very  rigid,  and  it  is  evident  that  the  meas- 
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ures  used  are  not  sufficiently  rigid  to  exclude  all  danger  of  infection  to 
those  consuming  the  meat,  when  we  take  into  consideration  the  experi- 
ments made  by  Dr.  Woodhead  and  others,  with  boiled  tubercular  meat. 
The  point  which  seems  to  be  entirely  overlooked  and  to  which  a  great  deal 
of  importance  should  be  attached  is,  that  when  the  disease  is  localized  in 
one  or  more  organs  there  is  great  danger  of  infecting  the  entire  carcass 
by  the  butcher's  knife  in  removing  these  infected  organs.  Any  one  having 
a  practical  knowledge  of  bacteriology  must  at  once  recognize  the  truth  of 
this  statement.  Not  only  may  the  carcass  containing  the  tubercular  nod- 
ules become  infected  in  this  manner,  but  the  infection  may  also  be  carried 
on  the  butcher's  knife  to  other  carcasses  slaughtered  by  him. 

Among  the  laws  enacted  to  arrest  the  spread  of  tuberculosis  in  cattle 
piay  be  mentioned  the  Tuberculin  (31)  law  of  1893  of  Denmark,  which 
makes  regulations  for  the  exclusion  from  commerce  of  all  animals  apparently 
tuberculous,  as  well  as  for  the  pasturing  of  such  animals  together  with  others. 
It  also  forbids  the  uninspected  use  of  meat  of  such  animals,  and  also  the 
use  of  milk  from  cows  suffering  from  udder-tuberculosis.  In  this  country 
several  states  have  passed  laws  creating  sanitary  commissions  for  the 
inspection  and  slaughtering  of  diseased  animals  upon  the  voluntary  request 
of  dairymen.  The  act  of  May  21,  1895  (32),  establishing  the  State  Live 
Stock  Sanitary  Board  of  Pennsylvania,  is  a  law  of  this  nature.  Judging 
from  the  large  number  of  animals  tested  and  the  large  percentage  of  tuber- 
culosis found,  this  law  appears  most  beneficial  ;  however,  it  can  never  be 
expected  to  lead  to  the  entire  eradication  of  the  disease  among  the  herds 
of  the  state,  simply  because  no  herds  can  be  tested  without  the  owner 
first  makes  a  request  to  have  such  a  test  made. 

The  law  of  April  26,  1895  (33),  enacted  by  the  legislature  of  the  state 
of  Minnesota,  will  no  doubt  have  more  salutary  effects  and  seems  to  me 
to  be  more  directly  in  the  line  of  future  action.  This  act  directs  that  the 
city  council  of  any  city  may,  by  ordinance,  provide  for  the  inspection  of 
milk  of  dairies  and  of  dairy  herds  kept  for  the  production  of  milk  within 
its  limits  and  issue  licenses,  for  which  no  fee  shall  be  charged,  for  the  sale 
of  milk  within  its  limits  and  regulate  the  same,  and  may  authorize  and 
empower  the  Board  of  Health  to  enforce  all  laws  and  ordinances  relating 
to  the  production  and  sale  of  milk  and  the  inspection  of  dairies  and  dairy 
herds  producing  milk  for  sale  or  consumption  within  such  city,  and  to 
appoint  such  inspectors,  experts,  and  chemists  as  are  necessary  for  the 
proper  enforcement  of  such  laws  and  ordinances.  Under  this  law  the  city 
of  Minneapolis  passed  June  14,  1895  (34),  and  approved  June  21,  1895, 
an  ordinance  to  provide  for  the  inspection  of  milk  dairies  and  dairy  herds 
and  to  license  and  regulate  the  sale  of  milk  in  the  city  of  Minneapolis. 
Section  3  of  this  ordinance  states  that  "  it  shall  be  the  duty  of  the  Com- 
missioner of  Health  to  cause  to  be  made  by  the  veterinarian  of  the 

Note. — In  those  countries  where  no  specific  directions  are  given  to  sell  the  meat  under  declara- 
tion, it  seems  evident  that  there  are  no  restrictions  on  its  sale. 
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department  of  health,  or  under  his  direction  and  supervision,  an  examina- 
tion of  each  and  every  animal  producing  milk  for  sale  or  consumption 
within  said  city  and  belonging  to  or  controlled  by  said  applicant,  or  the 
person  from  whom  said  applicant  obtains  milk,  for  the  purpose  of  detect- 
ing the  presence  or  absence  of  tuberculosis  or  any  other  contagious  or 
infectious  disease,  and  the  said  veterinarian  of  the  department  of  health, 
in  making  such  inspection  and  examination,  is  hereby  authorized  to  use 
what  is  commonly  known  as  the  tuberculin  test,  as  a  diagnostic  agent  for 
the  detection  of  tuberculosis  in  such  animals.  After  such  examination 
and  inspection  of  the  dairies  and  dairy  herds,  as  hereinbefore  provided, 
the  department  of  health  shall  tag  each  and  every  animal  so  examined, 
which  tag  shall  be  of  such  a  character  as  to  afford  a  permanent  record  of 
such  examination  and  the  result  of  the  same,  as  regards  the  presence  or 
absence  of  any  infectious  or  contagious  disease."  Under  an  ordinance  such 
as  this  it  is  safe  to  believe  the  milk  supply  of  a  city  would  materially 
improve  and  would,  moreover,  be  far  less  liable  to  be  the  source  of  con- 
tagion, and  especially  of  tubercular  infection. 

The  city  of  Port  Huron  (35),  Michigan,  also  adopted  a  milk  ordinance, 
September  26,  1896,  to  regulate  and  control  the  sale  of  milk  within  the 
city  of  Port  Huron,  which  makes  the  following  provisions  : 

Section  i.  All  dealers  in  or  vendors  of  milk  in  the  city  of  Port  Huron  shall  be 
required  to  register  with  the  clerk  of  the  board  of  health  of  said  city,  and  make  a  state- 
ment showing  the  number  of  cows  kept,  and  the  location  of  his  dairy  farms,  and  such 
other  facts  as  may  be  required  by  the  board  of  health  of  the  said  city. 

Sec.  2.  All  dealers  in  or  vendors  of  milk,  who  own  or  keep  cows  for  the  purpose  of 
selling  their  milk  product  to  customers  within  the  city,  either  by  themselves  or  their  agents, 
shall,  before  being  permitted  to  sell  such  milk  in  the  city  of  Port  Huron,  sign  an  agree- 
ment authorizing  the  members  of  the  board  of  health  of  said  city  at  any  and  all  reasonable 
times  to  inspect  his,  her,  and  their  premises  for  the  purpose  of  e.xamining  into  the  sani- 
tary conditions  in  and  about  the  premises  whereon  said  cows  are  kept,  and  also  agreeing 
to  comply  with  the  requirements  of  said  board  of  health. 

Sec.  3-  Every  wagon  from  which  milk  is  sold  within  said  city  shall  be  numbered  in  a 
conspicuous  manner.  All  dealers  in  or  vendors  of  milk  not  having  wagons  shall  be 
required  to  carry  a  certificate  from  the  board  of  health,  giving  the  number  of  his  or  her 
register,  which  shall  be  exhibited  to  any  authorized  person  requiring  an  inspection 
thereof. 

Sec  4.  No  persons  or  person  shall  sell,  or  in  any  manner  dispose  of  within  the  city, 
any  milk  obtained  from  parties  living  outside  the  city  of  Port  Huron  who  shall  fail  to 
agree  or  abide  by  and  perform  any  and  all  of  the  conditions  of  this  ordinance,  nor  shall 
any  person  or  persons  sell  or  offer  for  sale  any  impure  or  adulterated  milk. 

Sec.  5.  The  health  officer  of  this  city,  under  the  direction  of  the  board  of  health,  is 
hereby  authorized  and  instructed  to  make  such  occasional  e.xaminations  and  inspection  of 
any  milk  offered  for  sale  in  the  city  as  may  be  deemed  necessary  for  the  protection  of  the 
public  health. 

Sec.  6.  Any  person  or  persons  failing  to  comply  with  any  of  the  conditions  or  require- 
ments of  this  ordinance  or  who  shall  violate  any  of  the  provisions,  hereof,  shall,  on  convic- 
tion thereof,  be  fined  not  more  than  $10  and  costs  of  prosecution,  and  may  be  imprisoned  in 
the  common  jail  of  said  county  until  the  payment  of  such  fine  and  costs,  provided  that 
such  term  of  imprisonment  shall  not  exceed  the  period  of  ten  days. 
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The  board- of  health  of  the  city  also  has  the  power  to  order  the  tuber- 
culin test,  when  deemed  necessary  in  their  opinion. 

It  has  been  my  aim  to  present  the  consensus  of  opinion  as  to  the 
infectious  nature  of  the  disease  in  cattle,  the  liability  of  its  communication 
to  man,  the  great  prevalence  of  the  disease,  especially  in  our  milk  cows, 
particularly  of  those  in  the  immediate  vicinity  of  Philadelphia,  thereby 
emphasizing  the  great  danger  to  the  public  health.  As  a  means  of  com- 
bating this  manifest  danger,  it  appears  to  me  expedient  and  necessary  that 
municipalities  should  resort  to  some  measure  similar  to  that  adopted  by 
the  city  of  Minneapolis.  Such  a  measure  should  provide  for  the  rigid 
inspection  of  all  cattle  to  be  slaughtered  for  meat,  such  inspection  to 
include  the  use  of  the  tuberculin  test.  No  cattle  should  be  allowed  to  be 
slaughtered  in  the  city  slaughter  houses  without  having  been  subjected  to 
this  test.  It  is  also  highly  essential  that  all  cattle  whose  milk  is  to  be 
used  for  human  consumption  be  tested  from  time  to  time  with  tuberculin, 
to  assure  their  freedom  from  tuberculosis. 

While  the  Pennsylvania  law  of  1895  may  be  of  great  value  in  weeding 
out  the  disease,  yet  it  does  not  go  far  enough.  No  cattle  can  be  tested 
only  on  the  request  of  the  owner,  and  it  is  safe  to  assume  that  very  few 
dairymen  have  their  herds  tested  unless  they  have  very  strong  reasons  for 
suspecting  the  presence  of  the  disease  in  their  herd.  I  wish  to  emphasize 
here  the  futility  of  mere  physical  examination  to  detect  the  disease.  As 
long  as  we  are  dependent  on  physical  examination  alone  we  shall  not 
make  much  progress  in  eradicating  the  disease. 

It  will  be  of  interest  to  watch  the  beneficent  results  of  such  precautions 
upon  the  general  health  of  the  cities  that  have  adopted  laws  of  this  nature. 
The  benefit  of  strict  inspection  of  cattle  slaughtered  for  food  is  shown  by 
the  distinctly  lower  mortality  from  tuberculosis  amongst  the  Jews  in  our 
American  cities  (36),  as  shown  by  the  results  of  our  last  census.  This 
fact  is  all  the  more  striking  when  we  consider  that  as  a  rule  these  people 
do  not  live  under  the  best  hygienic  conditions,  and  it  must  be  ascribed,  in 
very  large  part  at  least,  to  their  rigid  meat  inspection. 
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DISCUSSION  ON  THE  PAPERS  ON  TUBERCULOSIS. 

Dr.  Flick,  of  Philadelphia.- — This  is  a  very  important  subject,  and  one 
that  we  cannot  discuss  too  freely,  because  it  comes  so  near  home.  It  is 
a  disease  that  afflicts  a  large  number  of  people,  but  the  many  mooted 
questions  which  have  come  up  in  the  papers  this  afternoon  can,  of  course, 
not  be  fully  discussed.  There  are  certain  facts,  however,  upon  which  we 
all  agree,  and  I  think  we  might  well  formulate  certain  deductions  based 
upon  those  facts.  We  certainly  agree  that  the  disease  is  preventable,  and 
we  further  agree  that  the  two  most  important  sources  of  danger  are  the 
sputum  of  the  consumptive  and  the  disease  in  domestic  cattle.  These 
must  be  looked  after.  I  am  not  ready  to  admit  that  the  danger  from 
milk  is  as  great  as  the  gentlemen  who  read  the  papers  on  that  subject 
make  out.  It  is  well  known  that  many  of  the  best  observers  do  not 
agree  with  the  statement  that  the  milk  of  cattle  which  have  diseased 
udders  is  infectious,  from  the  very  physiological  fact  that  milk  is  a  secre- 
tion, and  as  there  is  no  direct  contact  between  the  subject  and  the  milk. 
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it  is  not  at  all  plausible  that  the  infection  should  be  conveyed  in  this  way. 
But  there  is  a  stronger  reason,  in  my  mind,  against  this  view,  and  that  is, 
clinically,  in  my  own  experience  as  a  physician,  I  have  yet  to  see  the  first 
well-established  case  of  infection  through  the  use  of  milk.  I  have  seen 
a  few  cases  which  I  believe  were  contracted  in  this  way,  but  I  have  yet  to 
see  the  first  well  established  case,  out  of  a  considerable  experience. 
What  is  more,  I  have,  on  both  a  large  and  small  scale,  been  able  to  show, 
at  least  satisfactorily  to  myself,  that  the  existence  of  tuberculosis  in  small 
children  is  closely  related  to  the  existence  of  the  disease  in  adults.  In 
other  words,  if  you  take  a  given  district  and  carefully  tabulate  and  exam- 
ine every  case  of  tuberculosis  in  the  child,  and  every  case  of  tubercu- 
losis in  the  adult,  you  will  find  cases  occur  in  children  in  the  same 
houses,  and  under  exactly  the  same  environment  ;  in  other  words,  there 
is  a  close  relationship  ebetween  tuberculosis  of  adults  and  that  of  chil- 
dren. I  believe  that  that  relationship,  as  was  so  well  said  by  Dr.  Abbott, 
is  the  chief  means  of  spreading  tuberculosis.  The  paper  of  Dr.  Abbott 
gave  us  many  facts  bearing  upon  this  important  subject,  and  conveyed 
the  idea  that  infection  may  occur  from  close  relationship  between  the 
members  of  the  same  family,  and  this  close  contact  is  an  important  fac- 
tor in  the  spread  of  the  disease. 

To  my  mind,  we  can  therefore  conclude  that  the  most  important  means 
of  stamping  out  the  disease  is  the  establishment  of  hospitals  for  the 
treatment  of  it,  because  it  is  only  in  this  way  that  we  can  remove  from 
the  family  circle  the  center  of  infection  ;  and  all  that  we  learn  in  the 
matter  of  results  demonstrates  this  fact.  We  know  that  cases  have 
been  isolated  in  England,  where  there  is  the  largest  number  of  consump- 
tive hospitals,  where  the  isolating  capacity  is  large,  and  the  reduction  in 
the  death-rate  has  been  very  marked  since  these  hospitals  have  been 
established.  Where  cases  have  been  taken  from  the  family  circle  and 
placed  in  similar  institutions  there  has  been  a  reduction  in  the  death-rate 
from  tuberculosis.  I  take  a  more  encouraging  view  of  the  final  outcome 
of  the  question  than  some  of  the  essayists.  Until  the  public  is  educated 
to  this  question,  and  in  the  details  of  the  manner  of  contagion,  and  what 
is  necessary  for  stamping  out  this  disease,  we  cannot  hope  to  accomplish 
great  results.  The  education  that  has  been  going  on,  however,  has  done 
a  great  deal  for  us.  Here  in  Philadelphia  we  have  educated  the  people 
by  the  distribution  of  literature  on  the  subject,  and  have  had  in  the  last 
ten  years  an  actual  reduction  in  the  death-rate  of  fully  one  third.  I  will 
close  by  simply  stating  that  here  in  Pennsylvania  we  are  trying  to  edu- 
cate the  people,  trying  to  get  hospitals  established,  and  I  am  satisfied  we 
will  succeed  in  the  next  twenty-five  years  in  practically  stamping  out  the 
disease. 

Dr.  Lydia  Raisinowitsch,  of  Philadelphia. — I  would  like  to  add  a  few 
words  to  the  interesting  review  of  tuberculosis  as  given  by  Drs.  Bergey 
and  Ravenel.    Both  authors  tell  us  that  tuberculosis  is  spread  by  the  use 
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of  milk  and  by  the  products  prepared  from  milk,  as,  for  instance,  by  but- 
ter. Dr.  Bergey  mentioned  the  investigations  of  Dr.  Obermiiller  in  Ber- 
lin who  found  in  certain  samples  of  milk  tubercle  bacilli,  and  who  also  had 
examined  fourteen  samples  of  butter,  finding  tubercle  bacilli.  During  the 
last  two  years  I  have  made  some  investigations  with  reference  to  milk  and 
butter.  I  began  these  investigations  with  Professor  Koch  in  his  institute  in 
Berlin,  and  carried  them  out  in  this  city  at  the  Woman's  Medical  College, 
and  I  found  from  20  to  30  per  cent,  of  tubercle  bacilli  in  milk;  but  the 
proportion  of  tubercle  bacilli  found  in  butter  is  not  the  same.  I  exam- 
ined eighteen  samples  of  butter  in  Berlin,  and  in  Philadelphia,  the  butter 
having  been  obtained  from  different  sources,  and  I  did  not  find  one  tuber- 
cle bacillus  in  the  butter  examined.  At  the  same  time,  I  did  find  in  the 
butter  a  micro-organism  which  I  isolated  with  Professor  Koch,  and  which 
I  cultivated  and  studied  very  thoroughly.  This  micro-organism  resembles 
very  much  the  tubercle  bacillus,  and  when  we  find  it  in  butter  it  produces 
changes  in  the  guinea  pig  very  much  like  those  produced  by  tubercle 
bacilli.  So  you  see,  if  we  have  only  experiments  with  guinea  pigs  before 
us,  if  we  kill  the  guinea  pigs  and  examine  them  afterwards,  we  can  mis- 
take very  easily  this  micro-organism  for  the  tubercle  bacillus.  I  spent 
this  summer  in  Berlin,  working  in  the  Koch  Institute,  and  I  do  not  doubt 
the  experiments  made  by  Obermiiller,  who  found  in  fourteen  samples  of 
butter  tubercle  bacilli.  However,  my  experimental  work  in  connection 
with  butter  teaches  me  that  these  are  not  tubercle  bacilli  which  he  saw, 
but  are  organisms  closely  resembling  them.  There  is  a  difference  be 
tween  the  two  micro-organisms.  We  know  a  mistake  which  is  frequentl 
made — that  animals  are  inoculated,  a  post-mortem  is  made,  and  differen 
preparations  are  made  from  the  organs  and  stained  for  tubercle  bacilli 
Tubercle  bacilli  stain  red,  and  if  red  micro-organisms  are  found  in  the  or- 
gans the  case  is  considered  tuberculosis.  If  you  will  take  a  few  micro-or 
ganisms  which  take  up  the  stain  like  tubercle  bacilli,  but  which  are  no' 
tubercle  bacilli,  if  you  inoculate  animals,  characteristic  pathological 
changes  will  be  produced  by  a  coccus  or  micro-organism  very  much  lik 
those  produced  by  the  tubercle  bacillus.  In  every  case,  when  we  inocu 
late  animals  with  tubercle  bacilli,  it  is  not  only  necessary  to  make  cover 
glass  preparations  afterward  to  see  if  we  find  micro-organisms,  but  w" 
must  prepare  cultures,  because  my  investigations  have  proved  that  there 
are  micro-organisms  which  not  only  grow  like  tubercle  bacilli,  but  much 
faster.  If  you  have  a  decided  culture  of  tubercle  bacilli  the  culture  is 
developed  in  two  or  three  days,  but  it  takes  ten  or  fourteen  days  before 
the  ordinary  culture  is  fully  developed.  There  are  a  few  other  differ- 
ences between  the  two  micro-organisms,  which  I  will  not  mention  at  this 
time. 

Dr.  S.  a.  Knopf,  of  New  York. — I  have  been  frequently  asked  why  I 
choose  the  work  sanatoria,  and  not  sanitariums.  Contrary  to  the  custom 
of  many  English  speaking  people,  especially  in  the  United  States,  I  call 
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these  establishments  sanatoria.  The  former,  from  sanarc,  to  heal,  gives  a 
better  equivalent  to  the  German  "  Heilanstalt,"  the  word  used  by  the 
originator  of  this  system  (Brehmer).  Second,  the  word  sanitarium,  from 
sanitas — health,  is  usually  employed  to  designate  a  place  considered 
simply  as  especially  healthy,  a  favorite  resort  for  convalescent  patients. 

I  would  like  to  say  regarding  infection  from  milk,  that  I  believe  we 
should  prevent  pulmonary  tuberculosis  from  both  sources.  I  fully  be- 
lieve that  we  have  just  as  many  cases  of  pulmonary  tuberculosis  which 
originate  from  the  ingestion  of  bacilli  as  by  inhalation.  I  wish  to  cite 
the  case  of  a  cowboy  out  in  Arizona.  As  a  child  he  became  tuberculous, 
it  being  the  intestinal  variety.  He  had  pulmonary  tuberculosis.  Why  ? 
As  a  child  he  took  milk  as  his  exclusive  nourishment.  The  child's  deli- 
cate intestinal  epithelium  is  a  more  favorable  ground  for  tuberculosis  than 
the  intestinal  epithelium  of  a  man  ;  but  the  apices  of  the  lungs  are  again 
more  favorable  in  the  adult  than  in  the  child.  The  cowboy,  who  lived  an 
outdoor  life,  had  no  chance  of  inhaling  the  tubercle  bacillus,  but  yet  he 
finally  got  pulmonary  tuberculosis  by  ingestion.  I  believe  that  in  all  of 
our  prophylactic  measures  we  should  make  a  distinction  between  tubercu- 
losis from  ingestion  and  that  from  inhalation.  Let  us  make  such  laws  as 
will  render  it  impossible  for  tuberculous  milk  to  be  ingested. 

Dr.  Ravenel,  of  Philadelphia. — In  answer  to  the  remarks  made  by 
Dr.  Rabinowitsch  and  Dr.  Flick,  I  wish  to  acknowledge  their  work  and  I 
believe  in  it,  particularly  the  work  Dr.  Flick  has  done  in  Pennsylvania 
on  tuberculosis.  There  is  no  one  who  appreciates  it  more  than  I  do  or 
values  it  more.  In  his  remarks  about  the  dangers  of  milk,  I  can  only 
say  that  his  experience  is  that  of  one  man  against  a  dozen  or  more  of  the 
careful  observers  of  the  world.  His  remark  that  milk  is  not  the  source 
of  tuberculosis  in  many  cases  is  not  borne  out  by  the  consensus  of  opin- 
ion of  the  best  observers. 

With  reference  to  my  own  experiments,  I  did  not  have  time  to  describe 
the  methods  I  pursued,  but  I  simply  mentioned  the  bare  facts. 

As  to  the  presence  of  the  tubercle  bacillus  in  butter,  which  is  stated  by 
Woodhead  and  Martin  in  the  Royal  Tuberculosis  Commission,  there  is 
only  one  point  that  I  wish  to  speak  of,  and  that  is  with  reference  to  cul- 
ture methods.  I  consider  culture  methods  of  determining  whether  mate- 
rial is  tuberculous  or  not  as  practically  impossible.  If  you  can  get  cul- 
tures of  tuberculosis,  all  well  and  good.  It  is  certain.  Out  of  perhaps 
twenty  inoculations  with  tubercular  material,  you  will  get  two  or  three 
growths  of  the  organism.  Anyone  knows  that  it  is  exceedingly  difficult 
to  get  cultures  of  tuberculosis.  We  know  how  difficult  it  was  for  Profes- 
sor Koch,  in  his  first  cases,  to  get  his  first  cultures  going. 

The  President. — While  the  discussion  has  been  practically  brought  to 
a  close,  I  take  the  liberty  and  pleasure  of  asking  Mrs.  Scribner,  who  is 
one  of  the  energetic  women  workers  of  this  city,  to  say  a  few  words  in 
reference  to  this  subject  from  a  practical  standpoint. 
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Mrs.  John  H.  Scribner,  of  Philadelphia. — I  appreciate  very  highly  the 
honor  of  being  called  upon  to  discuss  this  live  question.  We  have  had 
several  conferences  on  the  question  of  the  contagiousness  of  tuberculosis. 
We  have  appeared  before  the  Pennsylvania  commission  to  ask  for  an  ap- 
propriation for  the  establishment  of  a  hospital  in  our  mountains  for 
persons  afflicted  with  this  disease.  I  need  not  refer  here  to  the  mountain 
air  of  Pennsylvania.  I  think  there  is  none  equal  to  it  for  its  salubrity. 
It  is  said  we  have  twenty-five  hundred  deaths  a  year  from  tuberculosis  in 
the  city  of  Philadelphia  ;  consequently  we  feel  that  this  is  one  of  the  most 
vital  issues,  one  in  which  the  women  of  Philadelphia  are  more  interested 
than  in  almost  any  other.  Our  death-rate  from  typhoid  fever,  from  impure 
water  supply,  is  six  hundred.  I  hope  your  valuable  discussions  hereto-day 
will  assume  some  practical  form,  and  that  we  shall  have  a  national  health 
bureau,  which  I  trust  this  Association  will  assist  in  establishing  and  in 
bringing  about  practical  measures  for  the  prevention  of  this  disease 
throughout  the  states.  I  desire  to  express  my  high  appreciation  to  the 
doctors  for  their  valuable  papers  this  morning,  as  well  as  to  others,  to 
which  we  have  listened  during  this  session. 


REPORT  OF  THE  COMMITTEE  ON  ANIMAL  DISEASES  AND 

ANIMAL  FOOD. 


By  D.  E.  salmon,  D.  V.  M.,  Washington,  D.  C,  Chairman. 

Your  committee  to  which  has  been  referred  the  important  subjects  of 
animal  diseases  and  animal  food  respectfully  reports  that  during  the  past 
year  there  have  been  no  outbreaks  of  disease  among  the  animals  of 
America  of  unusual  extent  or  manifesting  peculiar  characteristics.  No 
exotic  diseases  have  been  introduced  among  our  livestock  within  this 
period,  nor  have  any  new  problems  arisen,  so  far  as  your  committee  is 
informed,  in  connection  with  the  protection  of  the  public  health  from  dis- 
eases affecting  our  domesticated  animals.  Nevertheless,  there  are 
numerous  questions  which  have  confronted  practical  sanitarians  for  years, 
some  of  which  have  been  discussed  at  the  previous  meetings  of  this  Asso- 
ciation, and  which  are  still  debated,  misunderstood,  and  more  or  less 
neglected  by  health  authorities.  Instead  of  losing  interest  as  time  goes 
on,  some  of  these  questions  are  becoming  more  important  and  more  urgent. 
Your  committee  can  only  refer  to  a  few  subjects  which  the  events  of  the 
year  have  made  particularly  prominent. 

ANTHRAX. 

A  few  cases  of  fatal  disease  in  man,  at  Falls  Creek,  Jefferson  county, 
Pennsylvania,  supposed  to  be  anthrax,  caused  by  infection  from  imported 
hides  being  tanned  at  that  place,  merit  our  attention  at  this  time.  These 
hides  were  alleged  to  have  been  imported  from  China;  they  were  dried 
and  were  supposed  to  have  been  arsenic-cured.  The  infection  imported 
in  this  manner  illustrates  the  danger  which  must  always  be  connected  with 
the  handling  of  such  articles.  Anthrax  exists  enzootically  among  the  ani- 
mals of  various  sections  of  the  world.  The  bacilli  of  this  disease  form 
spores  which  are  veryresistant,  and  which  retain  their  vitality  and  virulence 
for  years.  In  these  well-known  facts  we  have  at  once  the  explanation  of 
the  frequent  conveyance  of  the  contagion,  and  the  difficulty  of  guarding 
against  it. 

The  spores  of  anthrax  bacilli  are  carried  not  only  in  hides,  but  in  hair 
and  wool.  To  prohibit  the  introduction  of  all  of  these  articles  into  a 
country  would  be  an  interference  with  commercial  affairs  which  is  hardly 
warranted  by  the  small  number  of  cases  of  disease  which  have  been  here- 
tofore reported.  The  question  has  a  more  serious  aspect,  however,  from 
the  fact  that  lands  which  receive  the  drainage  from  tanneries  sometimes 
become  infected  with  this  deadly  germ  and  are  thereafter  permanently  dan- 


326 


REPORT  OF  COMMITTEE. 


gerous  to  animals  which  graze  upon  them.  In  this  manner  our  anthrax 
districts  are  being  multiplied,  and  the  danger  to  both  animals  and  man 
increased. 

The  question  is  a  most  difficult  one  to  deal  with  in  a  practical  and 
efficient  manner.  The  hides  of  neat  cattle  which  originate  in  infected 
countries  might  be  prohibited  entrance  into  the  United  States,  under 
existing  law.  But,  as  no  country  is  free  from  anthrax  infection,  this  would 
mean  the  exclusion  of  all  hides  of  bovine  animals.  Unfortunately,  the 
law  does  not  cover  the  hides  of  other  species  of  animals,  such  as  sheep 
and  goats,  which  are  equally  liable  to  infection.  Under  all  these  condi- 
tions, exclusion  is  an  impracticable  measure  which  cannot  be  maintained. 
We  must,  therefore,  accomplish  what  is  possible  with  other  methods.  The 
duty  which  has  been  placed  upon  hides  by  the  new  tariff  law  will  tend  to 
lessen  importation  and  to  that  extent  assist. 

Our  first  thought  would  be  to  cause  the  disinfection  of  the  hides,  but 
this  is  a  very  difficult  matter.  The  contagion  is  the  most  resistant  of  any 
with  which  we  have  to  deal,  and  there  would  be  great  danger  of  injuring 
or  ruining  the  hides  by  any  agent  that  would  destroy  the  anthrax  spores. 
Regulations  for  disinfecting  this  article  of  commerce  have  been  sent  to 
our  consuls  in  foreign  countries,  but  there  is  no  doubt  that  they  are  sys- 
tematically evaded. 

Handling  and  dipping  wet  hides  in  disinfecting  solutions  remove  the 
salt  and  increase  the  danger  of  subsequent  putrefaction.  Dry  hides  are 
folded  into  bundles  which  are  hard,  unyielding,  and  impossible  to  disinfect 
unless  first  soaked  and  unfolded.  This  again  causes  damage  and  liability 
to  putrefaction.  Under  such  conditions  it  appears  almost  hopeless  to 
secure  the  efficient  disinfection  of  this  article  of  commerce.  For  this 
reason  the  department  of  state  of  the  United  States  has  instructed  its 
consular  representatives  abroad  to  refuse  certification  for  hides  known  to 
come  from  anthrax  districts. 

Contrary  to  what  we  might  suppose,  the  dry  hides,  even  those  cured  in 
arsenic,  are  much  more  dangerous  than  the  wet  ones.  Arsenic  is  a  disin- 
fectant, and  the  process  of  curing  by  arsenic  has  been  considered  by  some 
as  equivalent  to  disinfection.  Careful  investigation  shows  that  this  is  an 
error.  Arsenic-cured  hides  are  among  the  most  dangerous  which  are 
imported. 

These  facts  should  be  made  known  to  all  interested  persons.  The 
workmen  in  tanneries  and  those  who  handle  hides  while  in  course  of 
transportation  should  be  warned  of  the  danger  which  they  incur,  particu- 
larly from  dry  hides,  and  of  the  importance  of  seeking  medical  advice  as 
soon  as  the  first  symptoms  of  malignant  pustule  appear.  By  prompt  treat- 
ment the  life  of  the  affected  person  may  be  saved.  For  the  present,  at 
least,  intelligent  supervision  and  early  medical  attention  must  be  relied 
upon,  rather  than  the  exclusion  of  infected  articles,  to  counteract  the 
dangers  from  this  contagion  to  which  those  who  work  with  wool,  hair,  and 
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hides  are  subjected.  The  danger  seems  to  be  incident  to  these  occupa- 
tions and  cannot  be  entirely  prevented. 

TUBERCULOSIS. 

The  tuberculosis  of  animals  in  America  is  principally  found  affecting 
dairy  cows.  The  proportion  of  beef  cattle  affected  is  insignificant. 
Hogs  are  sometimes  affected,  while  sheep  are  practically  free  from  this 
disease.  Fowls  are  frequently  reported  as  showing  signs  of  tuberculosis, 
but  even  if  we  accept  the  correctness  of  the  diagnosis,  we  must  admit 
from  recent  investigations  that  there  is  a  wide  difference  between  avian 
and  mammalian  tuberculosis  ;  and  that  there  is  not  much  danger  of  fowls 
becoming  infected  from  mankind  or  mankind  from  fowls. 

The  problems  connected  with  the  control  and  eradication  of  this  dis- 
ease among  dairy  cattle  are  becoming  better  understood,  and  the  general 
plan  of  procedure  outlined  by  your  committee  at  the  Chicago  meeting  is 
being  largely  adopted.  That  is,  the  dairymen  are  being  encouraged  and 
influenced  in  various  ways  to  dispose  of  their  diseased  animals,  and 
replace  them  with  healthy  ones.  The  boards  of  health  of  many  cities 
are  requiring  more  rigid  inspection  of  dairies  and  compliance  with  pre- 
scribed sanitary  regulations  by  those  who  produce  milk  for  consumption 
within  the  territory  under  their  jurisdiction.  In  a  number  of  states  there 
are  state  boards  which  are  especially  charged  with  the  duty  of  controlling 
tuberculosis.  In  some,  if  not  all,  of  the  New  England  States  regulations 
are  in  force  requiring  that  all  dairy  cows  brought  into  these  states  shall 
have  been  tested  with  tuberculin  and  found  free  from  the  disease.  Simi- 
lar regulations  are  soon  to  be  enforced  by  the  authorities  of  the  state  of 
Pennsylvania. 

In  some  sections  of  the  country  it  is,  consequently,  becoming  difficult 
to  market  the  product  of  tuberculous  cows  or  the  tuberculous  cows  them- 
selves. The  regulations  are  a  powerful  means  of  persuading  dairymen  to 
keep  healthy  cows  ;  and  yet,  they  are  being  put  into  effect  so  gradually 
that  the  dairyman  has  abundant  time  to  put  his  herd  into  condition, 
and  has  only  himself  to  blame  if  he  does  not  take  advantage  of  the 
opportunity  to  do  this  in  the  least  expensive  way. 

There  are  a  few  points  which  should"  be  remembered  in  connection 
with  this  work.  The  regulations  to  which  reference  has  been  made  will 
lead  to  the  frequent  testing  of  cows  with  tuberculin.  Some  of  the 
affected  cows,  after  being  tested  a  few  times,  will  no  longer  react  to  the 
test,  and  then,  although  still  diseased,  may  be  sold  as  healthy.  It  is  not 
quite  clear  how  such  a  fraud  can  be  prevented.  The  tuberculin  test  is 
by  far  the  best  means  of  diagnosis,  and  cannot  be  discarded. 

Again,  it  is  to  be  feared  that  there  is  not  sufficiently  thorough  disinfec- 
tion of  the  stables  in  many  cases  from  which  the  tuberculous  cows  are 
removed.  This  is  a  most  important  detail,  and  should  be  carefully 
looked  after  by  the  proper  authorities.    If  healthy  cows  are  purchased 
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and  put  into  infected  stables,  there  will  certainly  be  many  cases  in  which 
the  disease  will  again  develop,  thus  discouraging  the  dairymen  and 
embarrassing  the  officials. 

Finally,  there  should  be  a  veterinary  inspection  of  the  carcasses  of  all 
cows  slaughtered,  if  the  meat  is  to  be  sold  for  huinan  consumption.  At 
present  many  tuberculous  cows  in  an  advanced  stage  of  the  disease  are 
slaughtered,  and  the  meat  sold  as  food.  It  is  generally  the  poorer  classes 
in  our  cities  who  are  the  victims  of  this  fraud,  as  the  larger  abattoirs  now 
have  the  Federal  inspection,  and  such  affected  animals  can  only  be  killed 
in  the  smaller  establishments  and  for  local  consumption.  While  there 
cannot  be  very  much  danger  of  infection  from  properly  cooked  meat, 
there  is  some  danger  from  very  rare  meat,  and  it  should  be  guarded 
against.  No  badly  diseased  carcass  should  be  allowed  to  go  upon  the 
market. 

On  the  other  hand,  it  should  not  be  forgotten  that  tuberculin  condemns 
carcasses  in  which  tuberculosis  would  not  have  been  discover-ed  by  the 
ordinary  post-mortem  examinations  such  as  were  made  a  few  years  ago. 
A  tubercular  nodule  the  size  of  a  pea,  confined  to  a  bronchial  gland,  may 
cause  as  intense  a  reaction  as  would  occur  if  the  animal  were  affected 
with  generalized  tuberculosis. 

In  eradicating  tuberculosis,  we  must  depend  upon  the  tuberculin  test, 
and,  in  doing  so,  many  cows  which  are  only  slightly  affected  and  in  which 
the  lesions  are  confined  to  one  or  two  glands,  will  necessarily  be  slaugh- 
tered. The  carcasses  of  such  slightly  affected  animals  should  not  be 
condemned,  if  the  animal  is  in  other  respects  in  good  condition.  The 
small  isolated  nodules  do  not  injuriously  affect  the  carcass,  and  the 
destruction  of  the  meat  is  a  great  loss  to  the  owners  in  those  states  where 
no  indemnity  is  allowed,  and  is  an  equal  loss  to  the  community  when 
compensation  is  granted.  This  loss,  which  must  fall  somewhere,  and 
which  in  the  aggregate  is  enormous,  is  one  of  the  greatest  obstacles  to 
the  work  of  eradicating  tuberculosis  among  dairy  cows.  There  appears 
to  be  such  a  strong  sentimental  objection  in  this  country,  however,  to  the 
use  of  meat  from  animals  that  have  been  officially  pronounced  diseased, 
no  matter  how  slightly,  that  our  people  are  willing  to  see  the  work  of 
eradication  stopped  rather  than  permit  it,  and  we  continue  eating  not 
only  the  carcasses  of  the  mildly  affected  cases,  but  of  the  greater  part  of 
those  in  the  advanced  and  generalized  conditions  as  well. 

There  is  an  opportunity  here  for  educational  work,  which  can  be  done 
by  no  one  so  well  as  by  the  members  of  the  various  boards  of  health. 
Competent  inspectors,  who  are  experts  in  regard  to  the  diseases  of  ani- 
mals and  the  effect  of  these  upon  the  public  health,  should  be  stationed 
at  all  slaughter  houses,  and  their  decision  should  be  accepted  as  to  the 
carcasses  which  should  be  condemned,  and  also  as  to  those  which  are  fit 
for  human  food. 
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PUBLIC  ABATTOIRS. 

The  discussion  of  the  proper  inspection  of  meats  always  forces  us  to 
ask  how  this  can  possibly  be  accomplished  when  there  are  so  many  small 
slaughter  houses  where  the  killing  is  irregular,  and  may  be  done  at  any 
hour  of  the  day  or  night.  Such  small  slaughter  houses  are  found  in  most 
cities,  and  it  is  understood  that  they  are  particularly  numerous  here  in 
Philadelphia.  With  the  Federal  inspection  at  the  large  establishments 
that  do  an  interstate  and  foreign  trade,  the  animals  that  would  probably 
be  condemned,  gravitate  to  the  small  slaughter  houses  and  generally 
escape  inspection. 

This  is  a  fact  which  must  be  met, — a  danger  to  the  public  health  which 
must  be  removed.  The  existence  of  the  evil  may  be  denied  by  some,  and 
the  assertion  of  its  existence  may  be  considered  a  reflection  upon  present 
methods  of  inspection  by  others.  Nevertheless,  the  fact  remains,  and  it 
certainly  should  not  be  concluded  that  the  health  authorities  should  be 
censured  on  account  of  it.  Boards  of  health  can  only  work  in  accord- 
ance with  the  law  and  within  the  limits  of  their  appropriations,  and  it 
requires  an  intelligent  public  sentiment  to  obtain  for  them  the  power  and 
the  money  which  is  necessary  to  introduce  innovations  and  accomplish 
reforms. 

Every  city  should  have  a  municipal  abattoir,  which  may  be  used  by  any 
butcher  by  paying  a  stated  sum  per  head  of  animals  slaughtered.  No 
animal  should  be  slaughtered  for  food  within  the  jurisdiction  of  the  city, 
except  at  such  municipal  abattoir  and  within  specified  hours  of  the  day. 
By  thus  concentrating  the  slaughtering  at  one  place,  and  requiring  it  to 
be  done  at  regular  hours,  a  systematic  inspection  becomes  possible. 

Then,  we  should  insist  upon  competent  inspectors — not  butchers,  not 
ward  politicians,  but  men  who  are  versed  in  pathology.  In  some  cities 
this  would  be  a  new  departure  even  more  radical  and  more  difficult  to 
secure  than  a  municipal  abattoir,  but  it  is  one  of  the  essentials  in  any 
system  of  meat  inspection,  and  we  should  work  together  for  it  until  public 
sentiment  is  educated  to  the  point  where  it  will  be  demanded  and  secured. 

Your  committee  deems  it  proper  to  introduce  into  its  report,  with  some 
comments,  the  following  resolutions  which  were  officially  communicated 
to  the  New  York  State  Medical  Association,  and  have  been  kindly  fur- 
nished by  the  secretary.  Dr.  E.  D.  Ferguson. 

NEW   YORK.   STATE   CONVENTION    OF    SOCIETIES    FOR    THE    PREVENTION  OF 
CRUELTY  TO  ANIMALS  AND  CHILDREN. 

Brooklyn,  N.  Y.,  October  29th,  1896. 

E.  D.  Ferguson,  Esq., 

Secretary  New  York  Slate  Medical  Association, 
Troy,  N.  Y. 

Dear  Sir: — The  .Seventh  Annual  Convention  of  the  New  York  State  Societies  for  the 
Prevention  of  Cruelty  to  Animals  and  Children,  was  held  at  the  State  Capitol,  Albany, 
N.  Y.,on  October  6th  and  7th,  1896,  when  the  following  action  was  taken,  and  a  copy  of 
the  same  is  sent  you  in  accordance  with  such  resolution. 
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"  Resolved,  That  this  Convention  expressesits  severe  and  unreserved  condemnation  of 
abuses  connected  with  the  interstate  animal  traffic,  it  having  been  shown  that  16,000  sheep 
and  hogs  were  taken  out  of  the  cars  dead  at  Buffalo,  as  the  result  of  overcrowding  and 
faulty  transportation  facilities  during  the  past  year,  and  that  more  than  8,000  of  the  same 
animals  were  taken  out  of  the  cars  at  the  same  place  in  an  injured  and  disabled  condi- 
tion. This  Convention  also  desires  to  call  attention  to  the  claims  made  by  those  famil- 
iar with  the  subject  that  animals  killed  and  disabled  in  the  aforesaid  manner,  are  being 
sold  for  public  food  consumption,  and  also  animals  affected  with  tuberculosis,  owing  to 
the  lack  of  proper  state  quarantine  and  inspection." 

"  Resolved,  That  the  Secretary  of  this  Convention  be  directed  to  send  a  copy  of  the 
foregoing  resolution  to  the  chairman  of  the  Committee  on  Public  Health  and  Transpor- 
tation of  the  United  States  Congress  and  New  York  State  Legislature,  and  also  to  the 
Secretaries  of  the  State  Medical  Societies  of  the  State  of  New  York." 

Very  truly  yours, 

(Signed)  Rohert  J.  Wilkin, 

Secretary. 

It  would  seem  that  the  language  of  this  resolution  which  has  appar- 
ently been  widely  circulated,  is  liable  to  convey  the  impression  that  the 
conditions  at  Buffalo  are  much  more  serious  than  elsewhere,  and  that  they 
are  a  menace  to  the  public  health,  not  only  of  that  community  but  of 
other  sections  of  the  country  to  which  meats  prepared  in  that  city  are 
sent.  A  critical  reading  of  the  resolution  may  not  sustain  such  an  im- 
pression, but  the  general  tendency  of  the  deliverance  is  certainly  sensa- 
tional and  alarming. 

We  are  informed  that  Dr.  Ferguson  has  been  appointed  a  committee  to 
co-operate  if  necessary  with  the  Societies  for  the  Prevention  of  Cruelty  to 
Animals  and  Children,  and  doubtless  if  any  peculiar  abuses  of  public 
confidence  are  found  to  exist  at  Buffalo  they  will  be  corrected.  Pending 
such  action  your  committee  desires  to  state  for  the  information  of  this  as- 
sociation that  there  is  a  Federal  inspection  of  animals  slaughtered  at  Buf- 
falo for  interstate  or  foreign  commerce.  Also,  that  the  Department  of 
Health  of  Buffalo  employs  two  inspectors  whose  duty  it  is  to  inspect  the 
meat  exposed  for  sale  for  local  consumption.  The  local,  i.  e.,  the  Erie 
County,  Society  for  the  Prevention  of  Cruelty  to  Animals,  has  an  agent 
whose  duty  it  is  to  remain  at  the  stockyards  and  prevent  cruelty  to  ani- 
mals in  transit  and  in  loading,  unloading  and  driving  them.  From  these 
facts,  it  would  appear  that  the  food  supply  is  guarded  at  Buffalo  to  about 
the  same  extent  as  at  other  cities. 

The  chief  inspector  of  the  Bureau  of  Animal  Industry  at  Buffalo  re- 
ports on  the  authority  of  Dr.  Wende,  Commissioner  of  Health,  that  in 
1896,  24,625  dead  animals  were  removed  from  the  stockyards  and  sent  to 
rendering  establishments  ;  that  9,498  crippled  and  diseased  animals  were 
removed  from  the  stockyards  to  slaughter  houses,  and  that,  of  these, 
1,720  animals  were  condemned  by  the  city  inspectors  as  unfit  for  food 
and  sent  to  the  rendering  works.  These  figures  do  not  include  the  ani- 
mals that  were  inspected  and  condemned  by  the  Federal  inspectors.  It 
is  stated  upon  the  same  authority  that  with  the  exception  of  a  few  dis- 
eased or  crippled  animals  surreptitiously  removed  during  the  night  by  un- 
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principled  butchers,  all  dead  and  condemned  animals  were  positively  sent 
to  the  rendering  works  and  disposed  of  in  such  manner  as  to  make  the 
flesh  unfit  for  food.  Several  parties  who  secretly  removed  diseased  ani- 
mals from  the  stockyards  have  been  arrested  and  prosecuted  by  the 
health  authorities,  and  the  Society  for  the  Prevention  of  Cruelty  to  Ani- 
mals has  had  several  shippers  arrested  for  cruelty  in  shipping  animals, 
and  at  this  time  has  three  cases  pending  in  the  U.  S.  courts. 

Under  these  circumstances,  the  exciting  cause  for  the  resolutions  in 
question  is  not  apparent.  At  the  same  time,  we  must  admit  that  the  in- 
spection system  of  the  whole  country,  and  particularly  the  inspection  of 
animals  slaughtered  for  local  consumption,  needs  improvement.  To  se- 
cure this  there  should  be  concentration  of  the  slaughtering,  better  inspec- 
tors and  more  of  them.  There  must  be  more  money  made  available  to 
carry  out  this  great  work.  We  must  also  admit  that  there  is  shocking 
cruelty  in  the  shipment  of  meat  producing  animals.  Most  of  the  railroad 
companies  constantly  violate  the  law  which  prohibits  animals  from  being 
carried  longer  than  twenty-eight  hours  without  unloading  for  feeding, 
watering  and  resting  them.  They  are  confined  in  the  cars  for  forty-eight 
and  sometimes  seventy-two  hours,  even  in  the  hot  weather  of  summer. 
They  suffer  for  food,  they  become  frantic  for  water,  they  are  excited,  fe- 
verish, and  more  or  less  unfit  for  slaughter  when  they  reach  their  destina- 
tion. There  is  abundant  law  to  punish  such  cruelty,  but  it  is  difficult  to 
secure  the  explicit  evidence  that  is  needed  for  conviction.  The  Depart- 
ment of  Agriculture  has  kept  men  traveling  for  months  at  a  time  collect- 
ing such  evidence  and  has  obtained  some  convictions.  It  has  issued 
special  orders  for  years  to  all  its  employees,  and  notices  to  the  railroad 
companies  in  regard  to  the  provisions  of  the  United  States  statutes.  But 
the  humane  societies,  located  as  they  are  in  all  the  large  cities  of  the  land, 
should  co-operate  with  each  other  in  obtaining  the  details  of  evidence 
concerning  violations  of  the  law.  A  society  at  the  starting  point  of  the 
trains  could  furnish  information  as  to  the  time  of  shipment  and  details 
.  for  the  identification  of  cars  ;  while  other  societies  along  the  route  could 
watch  the  train  to  its  destination.  With  such  facilities  for  obtaining  evi- 
dence, the  societies  for  the  prevention  of  cruelty  to  animals  should  them- 
selves stop  this  form  of  cruelty  which  comes  directly  within  their  province 
and  which  overshadows  all  others  in  the  number  of  animals  involved  and 
the  tortures  to  which  they  are  subjected.  At  the  same  time,  the  members 
of  this  Association,  of  all  medical  organizations,  and  all  good  citizens 
should  cheerfully  assist  them  in  this  humane  work  which  has  been  so 
long  and  so  shamefully  neglected. 
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By  LEONARD  PEARSON,  B.  S..  V.  M.  I). 


It  is  not  necessary  to  submit  to  this  audience  any  argument  to  prove 
the  importance  of  meat  as  an  article  of  diet.  This  is  a  matter  that  is  so 
thoroughly  understood  and  universally  recognized  that  it  may  be  accepted 
as  axiomatic  that  meat  is  not  only  essential  as  food  but  that  the  activity 
of  a  people  is  indicated  largely  by  the  amount  of  flesh  consumed.  In 
1890  the  British  government  published  a  table  showing  the  amount  of 
meat  used  in  the  different  civilized  lands.  This  table  supports  the  state- 
ment just  made.  The  amounts  consumed  per  capita  and  per  annum  are 
as  follows  : 


Australia 

United  States 

Great  Britain 

Sweden  and  Norway 

France 

Germany 

Belgium  and  Holland 
Austria  and  Hungary 
Russia 
Spain  . 
Italy    .  . 


1 1 1.6  kg. 

54-4  kg. 
47.6  kg. 
39-5  kg. 
33-6  kg. 
31.6  kg. 
31-3  kg. 
29.0  kg. 
21.8  kg. 
22.2  kg. 
10.4  kg. 


It  will  be  seen  that  the  amount  consumed  in  the  United  States  is  greater 
than  in  any  other  part  of  the  world  with  the  exception  of  Australia,  where 
meat  is  so  very  cheap  that  only  the  more  desirable  portions  are  used  as 
food  and  the  actual  consumption  is  less  than  the  figures  indicate. 

Since  flesh  enters  so  largely  into  our  diet  and  since  it  is  derived  from 
animals  that  undergo  the  same  disease  processes  that  we  do  and  is  com- 
posed of  such  fragile  compounds  that  it  takes  on  irritant  and  toxic  properties 
very  quickly,  unless  handled  with  the  greatest  care,  it  is  not  surprising  to 
learn  that  the  control  of  this  food  has  attracted  the  attention  of  sanitarians 
from  the  earliest  times.  The  first  meat  inspection  was  under  the  control 
of  ecclesiastical  authorities  and  in  some  orders,  as  the  Mohammedans  and 
Jews,  it  is  carried  out  under  the  same  direction  to  this  day.  Such  an 
inspection  when  originated  was  as  careful  and  thorough  as  the  knowledge 
of  the  times  would  permit,  but  the  regulations  under  which  it  is  now  enforced 
do  not  represent  the  most  useful  and  efificient  methods. 
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In  the  last  century,  the  general  public  was  aroused  and  many  of  the 
countries  of  continental  Europe  passed  laws  providing  for  the  inspection 
of  meat  and  some  municipalities  erected  abattoirs  where  all  of  the  slaugh- 
tering of  the  city  should  be  carried  on  under  competent  supervision.  More 
recently,  since  the  bacterial  origin  of  many  diseases  has  been  demonstrated 
and  the  close  relationship  of  many  of  the  diseases  of  man  and  animals 
has  been  established,  the  importance  of  rational  meat  inspection  has  been 
greatly  emphasized.  At  this  time,  all  of  the  countries  of  continental 
Europe,  and  the  British  isles,  have  a  system  of  meat  inspection  which, 
although  incomplete  in  some  places  and  in  some  details,  is,  in  the  main, 
sufficient  to  protect  the  consumer  from  the  numerous  maladies  that  may 
be  contracted  by  eating  the  flesh  of  diseased  animals  or  meat  that  has 
been  improperly  cared  for  or  preserved. 

The  system  of  meat  inspection  that  has  proven  most  satisfactory  in 
Europe  includes  the  establishment  of  a  municipal  abattoir  under  the  direc- 
tion of.  a  veterinarian  trained  in  meat  inspection  and  it  is  provided  that 
all  animals  killed  locally  shall  be  slaughtered  in  this  establishment.  All 
meat-producing  animals  are  examined  while  living  and  after  they  are  killed. 
Both  inspections  are  made  because  there  are  some  conditions  that  cannot 
well  be  detected  after  the  animal  is  slaughtered  but  often  have  an  important 
effect  on  the  quality  of  the  meat, — as  fever,  fatigue,  exhaustion,  starvation, 
and  excitement.  After  an  animal  is  slaughtered,  its  organs  and  flesh  are 
examined  for  evidences  of  diseases  that  are  directly  transmissible  to  the 
consumer ;  parasites  that  may  be  injurious  and  other  conditions  which, 
while  not  directly  transmissible  in  themselves,  render  the  flesh  indigestible 
or  toxic  and  thus  produce  digestive  disturbances  or  more  severe  disease. 
The  carcass  is  also  examined  for  the  purpose  of  discovering  conditions 
that  render  the  meat  innutritions  or  offensive,  €uch  as  chronic  wasting  dis- 
eases, emaciation,  old  age,  immaturity,  and  advanced  pregnancy.  More- 
over, the  method  of  slaughtering  and  handling  the  dressed  meat  is 
supervised  and  it  is  seen  to  that  all  of  the  steps  are  carried  out  in  a  cleanly 
manner  and  that  the  meat  is  not  unnecessarily  contaminated  by  careless- 
ness and  filthy  surroundings.  The  conditions  and  diseases  to  be  sought 
for  and  avoided  are  so  numerous  that  they  cannot  be  discussed  at  greater 
length  in  this  paper. 

Germany  has  more  than  six  hundred  slaughter  houses  belonging  to 
municipalities  ;  each  of  these  is  under  the  direction  of  a  veterinarian.  In 
most  of  them  there  are  separate  halls  for  slaughtering  the  different  kinds  of 
meat-producing  animals ;  one  each  for  cattle,  sheep,  and  swine.  The 
butchers  in  these  cities  pay  a  reasonable  rental  and  are  permitted  to  use 
all  of  the  facilities  provided  and  to  enjoy  the  advantages  of  buildings 
equipped  with  all  possible  labor-saving  devices  and  modern  conveniences. 
Each  slaughter  house  has  a  large  cold  storage  chamber  which  can  be  used 
by  the  individual  butchers  upon  the  payment  of  a  small  fee.  In  this  way 
the  butchers  who  kill  but  a  few  animals  a  week  and  cannot  afford  to  equip 


334 


METHODS  OF  MEAT  INSPECTION. 


satisfactory  establishments  of  their  own,  receive  all  of  the  benefits  enjoyed 
by  those  who  conduct  large  businesses.  Moreover,  their  meat  goes  on 
the  market  with  the  official  stamp  of  the  inspector,  showing  that  it  is 
wholesome.  The  meat  that  is  condemned  is  made  into  fertilizer  by  the 
establishment  on  the  account  of  the  individual  butcher,  and  this  part  of 
the  business  is  conducted  so  well  that  it  is  usually  possible  to  realize  from 
20  to  25  per  cent,  of  the  original  cost  of  the  animal.  This  saving  cannot 
be  effected  under  less  favorable  conditions. 

In  this  country,  the  existing  systems  of  meat  inspection  may  be  divided 
into  two  classes,  national  and  local.  For  some  years  the  United  States 
Bureau  of  Animal  Industry  has  conducted  a  constantly  improving  meat- 
inspection  service  that  now  extends  to  animals  killed  for  export  and  for 
inter-state  trade  in  the  principal  meat-packing  centres  of  the  country.  The 
work  is  perfprmed  by  veterinarians  who  examine  all  carcasses,  stamp  those 
that  are  sound,  and  condemn  those  that  are  unfit  for  food.  There  is  also 
a  microscopical  examination  of  pork  for  the  detection  of  trichinae,  but  this 
extends  only  to  the  products  prepared  for  export.  Some  of  the  cities 
in  the  United  States  have  also  organized  more  or  less  complete  meat- 
inspection  systems.  The  system  in  New  Orleans,  originated  and  devel- 
oped principally  by  Dr.  A.  S.  Wheeler,  is  perhaps  as  perfect  as  exists  any- 
where in  the  United  States.  It  provides  that  all  animals  killed  locally  for 
food  shall  be  inspected,  and  the  meat  is  stamped.  Moreover,  all  dressed 
meat  brought  into  the  city  must  be  stamped  in  a  similar  way,  and  it  is 
unlawful  for  any  butcher  to  sell  meat  that  does  not  bear  the  stamp  of  the 
meat  inspector.  In  Montgomery,  all  meat-producing  animals  are  killed  in 
a  central  slaughter  house  under  the  supervision  of  a  meat  inspector. 
These  systems,  and  all  that  are  followed  in  European  countries,  place  the 
responsibility  of  deciding  whether  a  given  carcass  is  suitable  for  food 
upon  an  inspector  who  is  trained  in  animal  pathology. 

In  some  other  cities,  as  Philadelphia,  the  meat-inspection  system  is  based 
upon  an  entirely  different  principle.  There  are  laws  prohibiting  the  sale 
of  diseased  or  unwholesome  meat,  and  it  is  assumed  that  the  butcher  is 
always  competent  to  determine  this  point.  Under  this  system  detectives 
or  police  officers  are  appointed  to  visit  slaughter  houses,  markets,  and 
butcher  shops,  hunt  for  diseased  or  unwholesome  meat,  which  is  con- 
demned by  a  veterinary  adviser  called  in  by  them,  and  the  seller  is  often 
prosecuted.  It  is  scarcely  necessary  to  say  that  this  system  is  undesira- 
ble :  First,  because  it  does  not  include  an  inspection  of  all  meat  sold  and 
inevitably  permits  the  consumption  of  much  that  is  injurious  and,  second, 
because  it  assumes  knowledge  on  the  part  of  the  butcher  that  he  cannot 
possibly  possess  and  makes  him  responsible  for  conditions  that  he  cannot 
recognize.  The  system  is  therefore  incomplete,  and  as  a  permanent  sys- 
tem it  is  unjust.  Its  chief  advantage  lies  in  the  fact  that  it  tends  to  make 
butchers  more  careful,  so  that  gross  pathological  conditions  do  not  reach 
their  stalls  and  a  portion  of  the  diseased  meat  that  would  otherwise  be 
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placed  upon  the  market  is  barred.  However,  such  a  system  constitutes  a 
beginning  in  the  right  direction,  but  no  municipality  should  be  satisfied 
with  it  if  a  better  can  be  obtained. 

Municipal  meat  inspection  is  of  more  importance  in  the  East  than  in 
the  West  because  tuberculosis  is  more  prevalent  in  this  region  and  a 
great  many  worn-out  dairy  cows  are  sent  to  the  shambles.  Many  of 
these  cattle  are  afflicted  with  tuberculosis  and  other  chronic  ailments. 
They  are  frequently  emaciated  and  constitute  the  most  dangerous  class 
of  beef  animals.  Philadelphia  is  situated  in  the  midst  of  a  bountiful 
dairy  district  and  is  a  large  consumer  of  these  animals.  They  are  not 
killed  in  a  large  central  abattoir  under  constant  supervision,  but  in 
numerous  little  slaughter-houses  scattered  throughout  the  city  and  its 
suburbs.  There  are  about  one  hundred  slaughter  houses  in  Philadelphia. 
Many  of  them  are  quite  small,  situated  on  back  streets  surrounded  by 
stables  and  dwelling-houses.  In  these  establishments  cattle  are  frequently 
killed  at  night  or  very  early  in  the  morning  and  are  not  inspected  at  all. 
Occasionally,  and  as  often  as  possible,  the  inspector  drops  in  while  the 
carcasses  are  being  dressed,  and  his  vigilance  is  rewarded  almost  daily  by 
the  discovery  of  a  diseased  and  dangerous  animal.  The  business  of 
these  slaughter-houses  is  conducted  so  irregularly  that  it  is  not  possible 
to  properly  control  them  without  having  almost  as  many  meat  inspectors 
as  slaughter-houses,  and  if  the  force  were  enlarged  to  these  dimensions 
the  sanitary  conditions  and  surroundings  of  the  slaughter-houses  would 
still  be  such  as  to  seriously  injure  the  wholesomeness  and  keeping 
qualities  of  much  of  the  meat  dressed  in  them. 

A  further  reason  for  a  better  system  of  meat  inspection  here  is  that 
there  is  a  constant  and  growing  demand  for  many  parts  of  carcasses 
which  are  more  frequently  diseased  than  the  flesh  and  were  formerly 
thrown  away.  Our  ever-increasing  foreign  population  consumes  viscera 
for  which  there  was  no  market  a  few  years  ago,  and  meat  inspectors 
frequently  find  that  such  organs  are  diseased  to  an  extent  that  renders 
them  unwholesome,  while  the  rest  of  the  carcass  can  safely  be  sold.  As 
a  result  of  the  fact  that  inspectors  are  not  constantly  present,  a  great 
many  diseased  carcasses  are  unquestionably  sold  and  frequently  without 
the  knowledge  of  the  butcher  who  handles  them.  His  training  is  not 
sufficient  to  enable  him  to  detect  important  symptoms  and  lesions.  In 
some  cases,  however,  he  does  detect  them  and  remove  them  so  thoroughly 
that  the  suspicions  of  the  meat  inspector  are  not  aroused. 

The  conditions  that  prevail  in  Philadelphia  are  not  unique.  They 
exist  in  almost  every  city  in  this  country,  and  it  is  largely  on  account  of 
the  multiplicity  of  slaughter-houses  that  thorough  systems  of  meat  inspec- 
tions have  not  been  more  generally  established.  An  adequate  control  of 
the  meat  supply  of  Philadelphia  cannot  be  enforced  without  a  great 
extension  of  the  present  force  or  a  concentration  of  the  business  of 
slaughtering.    The  latter  plan  is  supported  by  the  experience  of  all  of 
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the  older  civilized  countries  and  is  to  be  recommended  not  only  because 
it  would  facilitate  the  inspection  of  meat,  but  for  several  other  reasons  as 
well.  It  would  do  away  with  all  of  the  small,  poorly  equipped,  badly 
managed  slaughter-houses  which  are  in  many  cases  nuisances  in  their 
respective  neighborhoods.  It  would  make  it  unnecessary  to  drive  cattle 
through  the  streets,  a  practice  that  blocks  traffic,  frightens  people  and  at 
times  occasions  serious  accidents.  It  would  give  small  butchers  the 
advantages  enjoyed  by  wholesalers  ;  they  could  use  the  facilities  of  the 
large  slaughter-house  which  are  immeasurably  superior  to  their  individual 
establishments,  and  the  cold  storage  system  could  be  used  by  all  with 
economy  to  the  dealer  and  advantage  in  increasing  wholesomeness  of  the 
meat  to  the  consumer.  The  offal  and  the  condemned  organs  and 
carcasses  could  be  disposed  of  to  better  advantage.  Local  meat  would 
gain  in  reputation  if  such  a  system  were  enforced,  and  trade  could  be 
built  up  on  its  merits,  and  competition  with  western  beef  would  be  less 
difficult. 

Moreover,  it  has  been  shown  by  repeated  trials  of  this  system  that 
instead  of  increasing  the  cost  of  meat  it  tends  to  reduce  it. 

A  large  establishment  can  be  conducted  by  co-operation  between 
butchers  at  less  expense  than  when  each  has  his  own  establishment.  In 
Europe  such  union  or  central  abattoirs  are  owned  by  municipalities,  and, 
undoubtedly,  this  is  the  most  desirable  system  because  under  it  all' 
butchers  are  assured  equal  rights  and  privileges.  It  has  been  found  that 
the  rentals  derived  from  these  establishments  are  sufficient  not  only  to 
pay  the  running  expenses  but  to  afford  a  reasonable  return  for  the  invest- 
ment. The  whole  system  is  not  only  of  great  advantage  to  the  consumer 
of  meats  but  it  subjects  butchers  to  no  hardship  whatever,  and  makes  it 
more  convenient  and  cheaper  for  them  to  conduct  their  trade. 
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REPORT  OF  THE  COMMITTEE  ON  THE  NOMENCLATURE 
OF  DISEASES  AND  FORMS  OF  STATISTICS. 

Mr.  President  and  Metnbers  of  the  American  Public  Health  Association  : 

Your  committee  desires  first  of  all  to  express  its  sincere  regret  that  the 
multiplicity  of  other  duties  has  made  compulsory  the  resignation  of  its 
former  able  Chairman,  Dr.  Samuel  W.  Abbott,  of  Massachusetts,  and  to 
hope  that  his  experienced  counsel  will  still  be  available,  so  far  as  his 
other  engagements  may  p'ermit,  in  the  service  of  this  committee  while 
discharging  its  duties  to  the  Association.  The  principal  recommenda- 
tions of  this  report,  it  may  be  said  at  the  outset,  especially  those  relating 
to  the  adoption  of  a  standard  system  of  nomenclature,  are  made  possible 
by  the  labors  of  this  committee  under  Dr.  Abbott's  direction  in  recent 
years. 

The  time  has  come  when  it  would  seem  desirable  that  this  Association 
should  pronounce  definitely  in  favor  of  a  standard  classification  of  causes 
of  death  for  use  in  the  compilation  of  statistical  reports.  The  Bertillon 
system,  reported  to  the  International  Statistical  Institute  at  Chicago  in 
1893,  seems  to  have  better  prospects  of  general  adoption  at  this  time  by 
registrars  generally  in  the  three  countries  represented  in  this  Association 
than  any  other,  and  therefore  this  committee  submits  as  its  chief  recom- 
mendation for  action  by  the  Association  at  the  present  session  that  the 
Bertillon  classification  be  declared  the  choice  of  the  American  Public 
Health  Association. 

The  classification  was  printed  in  full  in  Vol.  xx  of  Public  Health,  so 
that  it  is  unnecessary  to  discuss  it  in  detail  at  this  time.  It  has  already 
been  put  into  practical  use  by  the  governments  of  Mexico  and  of  the 
Province  of  Quebec  in  their  reports,  and  several  states  of  the  United 
States  will  undoubtedly  accept  it  when  indorsed  by  the  Association. 
Among  those  ready  for  the  immediate  adoption  ^  of  a  modern  nomencla- 


'  Oy  immediate  adoption  is  meant  adoption  as  soon  as  the  course  of  compilation  of  the  registra 
tion  report  wiil  conveniently  permit. 
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ture  are  Massachusetts,  Michigan,  Ohio,  and  Vermont ;  while  all  of  the 
states  included  in  the  New  England  Registrars'  Association  will,  it  is 
hoped,  conform.  Besides  the  longer  classification  printed  in  the  volume 
of  Public  Health  referred  to  above,  there  is  a  shorter  and  an  interme- 
diate classification,  each  comparable  with  the  longer  one,  so  that  the  needs 
of  cities  and  of  monthly  reports  from  States,  requiring  less  statistical 
detail,  are  fully  provided  for.  It  is  especially  desirable  that  the  munici- 
pal reports  adopt  the  same  classification  as  those  used  by  the  State  sys- 
tems, and  it  is  very  fortunate  that,  owing  largely  to  the  efforts  of  Dr. 
Heckard,  registrar  of  vital  statistics  of  Chicago,  we  have  a  large  attend- 
ance of  municipal  registrars  at  this  meeting  of  the  Association  for  the 
purpose  of  obtaining  greater  uniformity  in  classification.  * 

It  is  not  maintained  that  the  Bertillon  system  is  entirely  perfect,  nor 
that  it  may  not  properly  be  subject  to  revision  after  a  reasonable  time.  It 
is  believed,  however,  that  its  adoption  in  its  present  condition  will  afford 
a  ivorking  basis  of  uniformity  and  lead  to  general  improvement  along  the 
best  lines.  Much  energy  is  dissipated,  and  many  valuable  suggestions 
come  to  naught,  from  the  utter  absence  of  co-ordination.  Working 
together,  with  a  broad  basis  of  agreement,  many  improvements  will  be 
made  by  the  associated  registrars  and  come  into  general  use  that  would 
not  be  possible  if  each  State  and  city  continued  its  development  along 
individual  lines. 

One  of  the  principal  advantages  to  be  derived  from  the  general  adop- 
tion of  the  same  formal  classification  of  causes  of  death  will  be  the  possi- 
bility of  reaching  a  better  agreement  on  the  inclusion  of  the  terms  em- 
ployed, as  related  to  the  original  returns.  It  is  obvious  that  in  even  the 
most  extended  classification  in  ordinary  use,  there  is  considerable  con- 
densation, or  "  consolidation,"  as  the  term  is  technically  employed,  from 
the  statements  made  in  the  certificates  of  death.  This  is  well  known  to 
all  who  have  been  engaged  in  practical  registration  work,  but  is  less  obvi- 
ous to  physicians  and  others  accustomed  to  accept  implicitly  the  statistics 
as  finally  printed  in  the  reports.  Sometimes  considerable  discrepancies 
may  arise  from  varying  methods  of  compilation,  and  the  necessity  of  a 
uniform  code  of  rules  for  compilation  can  only  be  met  by  associated 
action. 

Among  the  practical  questions  to  be  settled  in  connection  with  the 
adoption  of  a  standard  classification  is  the  treatment  of  stillbirths.  They 
are  not  included  in  the  Bertillon  classification  as  used  in  France,  nor  is  it 
generally  customary  to  state  them  among  causes  of  death  in  the  English 
classification.  Nevertheless  both  Quebec  and  Mexico,  in  their  adoption 
of  the  Bertillon  system,  have  so  far  changed  it  as  to  include  stillbirths  in 
the  regular  list  of  causes  of  death,  thus  rendering  a  correction  necessary 
before  comparison  with  the  standard  form  of  classification.  It  is  rec- 
ommended that  stillbirths  be  separately  stated  from  other  deaths,  and 
that,  in  case  it  is  considered  necessary  to  include  them  in  the  classifica- 
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tion,  they  be  stated  in  connection  with  total  deaths,  so  that  errors  from 
inclusion  or  non-inclusion  of  the  same  can  be  avoided  in  comparing 
reports  of  different  countries.  Premature  births,  living  an  appreciable 
time  after  birth,  are  not  stillbirths,  and  are  contained  in  No.  138  of  the 
list,  "Congenital  debility,  jaundice  and  sclerema."  Here  also  maybe 
placed  deaths  of  infants  occurring  a  few  days  (less  than  three)  after  birth 
without  assigned  cause  of  death,  whose  inclusion  under  a  separate  cap- 
tion was  proposed  at  the  last  meeting  of  this  Association.  It  will  entirely 
defeat  the  object  of  the  adoption  of  a  uniform  classification  if  each  regis- 
tration office  introduces  its  peculiar  modifications  of  the  original  classifi- 
tion. 

Probably  the  most  efficient  method  of  carrying  out  the  purpose  of  this 
Association,  should  it  authorize  an  effort  at  this  time  to  secure  practical 
uniformity  in  the  classification  of  causes  of  death,  is  the  preparation  of  a 
circular  containing  the  three  alterative  systems  of  classification  pre- 
sented by  Dr.  Bertillon  to  the  Statistical  Institute,  with  the  recommenda- 
tions of  this  committee  and  of  this  Association,  and  the  indorsements  of 
as  many  state  and  municipal  registrars  as  may  be  able  immediately  to 
promise  the  adoption  of  the  system  in  their  work  ;  this  circular  should  he 
distributed  among  the  registrars  of  the  three  countries.  A  set  of 
working  rules  to  secure  uniformity  in  the  practical  work  of  compilation 
should  accompany  the  same.  It  would  be  very  gratifying  if  this  proposed 
action  should  lead  to  a  fuller  representation  of  the  official  registrars  at  the 
annual  meetings  of  this  Association,  with,  perhaps,  a  formal  organization 
for  the  discussion  of  questions  of  vital  statistics  and  the  settlement  of 
practical  details  of  registration.  They  might  well  meet  as  a  section  of 
the  general  body. 

Leaving  the  matter  of  classification  and  nomenclature  of  causes  of 
death,  this  committee  urges  that  steps  be  taken  to  secure  the  adoption  of 
efficient  systems  of  registration  of  vital  statistics  in  those  states  that  do 
not  possess  them  at  present,  and  especially  in  those  populous  and 
wealthy  states  that  are  well  able  to  maintain  efficient  systems  at  present, 
but  do  not  do  so.  Among  these  states  is  Pennsylvania,  and  we  sincerely 
trust  that  it  may  not  be  accounted  discourtesy  toward  our  courteous  host 
if  we  mention  and  emphasize  this  fact.  It  is  not  due  to  lack  of  interest, 
nor  want  of  well-directed  efforts,  by  Dr.  Lee  and  his  fellow-workers  upon 
the  Pennsylvania  State  Board  of  Health,  who  well  appreciate  how  useful 
an  efficient,  modern  system  of  mortality  statistics  would  be  in  their  work 
of  restricting  disease.  Pennsylvania  should  not  lag  behind  New  York 
and  other  progressive  states  in  this  respect,  and  if  the  earnest  recommen- 
dation of  this  Association  of  sanitary  workers,  assembled  within  her 
borders  from  the  farthest  bounds  of  the  three  nations  for  the  promotion 
of  the  public  health,  will  be  of  any  avail  with  her  legislative  body  in 
causing  it  to  take  speedy  action  for  tlie  establishment  of  a  satisfactory 
modern  system  of  registration  of  vital  statistics,  such  advice  should  be 
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given  freely,  and  with  unsparing  reference  to  the  condition  of  present 
neglect. 

There  are  many  states  wherein  efficient  registration  of  deaths  will  be 
impossible  for  many  years  to  come  on  account  of  the  great  sparseness  of 
population.  The  sanitary  authorities  in  such  states  should  not  be 
deprived  of  the  benefit  of  reliable  vital  statistics,  so  far  as  the  general 
government  can  reasonably  undertake  to  supply  the  want.  At  every 
United  States  census  since  1850  vital  statistics  have  been  collected  for 
such  states  in  this  country,  but  the  results,  under  the  discredited  method 
of  enumeration,  have  been  imperfect  and  even  misleading  in  many  cases. 
It  is  possible  to  obtain  accurate  vital  statistics  of  representative  areas 
in  all  of  the  non-registration  states  of  this  country,  which,  while  not 
wholly  exhaustive,  will  be  invaluable  for  many  important  sanitary  and 
sociological  uses.  The  collection  of  useful  vital  statistics  by  the  United 
States  census  necessarily  implies  a  permanent  organization,  such  data 
requiring  continuous  collection  from  year  to  year.  This  Committee  earn- 
estly recommends  that  the  Association  exert  its  influence  for  the  passage 
of  a  law  by  the  approaching  session  of  Congress  to  provide  for  a  perma- 
nent census  organization,  and  as  an  especially  important  feature  of  such 
a  law,  having  a  direct  bearing  upon  successful  public  health  work,  to  pro- 
vide for  the  continuous  collection  of  vital  statistics  in  representative  areas 
of  non-registration  states  during  intercensal  years. 

Under  the  head  of  forms  of  statistics,  it  may  be  said  that  the  adoption 
of  a  standard  classification  of  causes  of  death,  as  recommended  in  the 
preceding  part  of  this  report,  will  pave  the  way  for  many  reforms  of 
value  in  our  methods  of  presenting  vital  data.  It  is  especially  urged  that 
greater  attention  be  paid  to  establishing  a  suitable  basis  of  population  in 
the  statement  of  death-rates  from  the  common  infectious  diseases  such  as 
diphtheria,  scarlet  fever,  and  others,  whose  chief  incidence  is  upon  a 
special  age  class  of  the  population.  Rates  as  a  rule  should  be  based  only 
upon  susceptible  population.  Similar  precautions  are  necessary  in 
the  statement  of  death-rates  from  all  causes,  a  difficulty  which  the  system 
of  mortality  indices,  devised  by  Korosi  and  adopted  by  the  International 
Statistical  Institute,  has  been  employed  to  obviate.  It  is  not  expedient 
to  enter  into  the  discussion  of  these  subjects  in  the  present  report,  whose 
chief  object  has  been  to  suggest  measures  whereby  the  general  condition 
of  the  collection  of  vital  statistics  could  be  improved,  and  data  of  funda- 
mental importance  be  rendered  comparable.  Greater  exactness  and 
refinement  of  methods  will  properly  come  later  on. 
Respectfully  submitted, 

Cressy  L.  Wilbur,  MicJiigaji. 

Jesus  E.  Monjaras,  San  Luis  Potosi,  Mexico, 

Elzear  Pelletier,  Frovitice  of  Quebec. 

A.  G.  Young,  Maine. 

Richard  H.  Lewis,  North  Carolina. 


NECESSITY  OF  ADOPTING  AN  INTERNATIONAL  CLASSIFI- 
CATION FOR  THE  PROFESSIONS. 


By  Dr.  jfiSUS  E.  MONJARAS,  San  Luis  Potosi,  Mexico. 

The  principal  employment  that  man  gives  to  the  energy  that  he  feels 
within  himself,  is  in  the  constant  struggle  that  he  maintains  against  dis- 
ease and  death.  Once  he  has  secured  his  health,  he  directs  those  ener- 
gies to  the  struggle  that  never  ceases  against  that  poverty  which  always 
has  a  tendency  to  keep  him  in  a  humble  position  and  always  in  a  state  of 
servitude  to  associated  capital,  obliging  him  to  accept  the  work  and 
wages  offered  him  by  the  capitalists. 

When  the  struggle  against  natural  impediments  assumes  a  strictly  indi- 
vidual character,  the  favorable  results  are  hardly  felt  or  noticed,  as  they 
are  when  the  individual  energies  are  collectively  organized. 

Thanks  to  the  modern  methods  of  grouping  together  social  units,  great 
and  beneficent  results  have  been  obtained  for  the  welfare,  not  only  of  iso- 
lated individuals,  but  also  of  the  social  masses,  both  from  an  economical 
as  well  as  a  sanitary  and  moral  point  of  view. 

The  point  where  the  influence  of  associated  groups  has  made  itself 
specially  evident  and  shown  its  good  work,  has  been  in  the  crusade  that 
has  been  undertaken  against  the  excessive  mortality  of  children,  and 
especially  those  belonging  to  the  poorer  classes,  and  in  this  matter,  the 
statistics  of  all  countries  have  shown  us  that  death  prematurely  snatches 
from  life,  thousands  of  children  who  are  victims  of  the  fatal  influence  of 
outside  causes  and  of  the  social  atmosphere  in  which  they  live,  rather 
than  from  the  consequences  of  any  natural  alteration  in  their  tender 
organisms.  These  evil  influences  are  nullified  wherever  societies  are 
organized  to  watch  over  and  develop  this  social  element,  and  wherever  it 
is  understood  that  such  a  condition  of  things  causes  a  great  and  irrepar- 
able economic  loss  to  the  community  in  general.  Such  a  situation  can 
be  considered  as  a  manifest  proof  of  the  wretchedness  of  the  communi- 
ties, who  have  not  been  able  to  attain  a  fair  measure  of  welfare  for  those 
of  its  members  who  are  too  ignorant  to  understand  the  ideal  life  that 
ought  to  be  looked  for.  These  societies  have  clearly  learned  by  experi- 
ence, that  it  is  not  against  a  fatal  destiny  that  they  have  to  prepare 
themselves,  but  that  they  are  under  the  moral  obligation  of  employing  all 
means  in  their  power  to  obtain  a  decrease  in  civilized  nations  of  the 
alarming  rates  of  infant  mortality. 

This  experience  is  that  which  the  older  nations  in  the  race  of  civiliza- 
tion have  taught  to  the  younger  nations  by  powerful  and  methodical 
means  a»ich  as  the  demographic  statistics  that  show  in  an  exact  and  pre- 
cise manner,  the  facts  that  in  this  way  affect  the  community. 
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These  facts  also  show  us  that  the  professional  element  in  the  commu- 
nity, is  one  that  merits  special  attention  on  the  part  of  the  public ;  that  it 
is  one  of  the  most  numerous  groups,  the  most  vigorous  and  permanent; 
that  its  members  are  generally  of  that  age  when  the  energies  are  in  their 
best  condition,  and  that  they  as  a  rule  are  fully  able  to  supply  their  own 
necessities  without  having  to  invoke  the  assistance  of  their  neighbors. 
The  presence  of  this  group  of  men  is  always  a  valuable  contingent  of 
vitality  to  the  social  life  of  their  respective  countries  and,  they  tend  to 
form  the  character  and  develop  the  prosperity  of  their  respective  nations  ; 
in  one  word,  this  group  is  the  one  that  sustains  all  the  others  that  consti- 
tute society,  such  as  the  children  who  constitute  the  hope  of  a  country, 
the  old  people  who  are  its  glory,  and  the  women  who  are  its  ornament  and 
moral  support. 

A  series  of  well-arranged  statistical  labors  on  these  points  would  be  of 
special  use  to  the  laboring  classes.  They  would  show  the  countries  in 
which  any  particular  kind  of  labor  was  in  demand,  as  well  as  those  in 
which  there  was  a  surplus  in  any  particular  branch  (J.  Bertillon)  and  if 
all  countries  would  act  together  and  agree  on  the  interpretation  of  the 
facts  laid  down  in  those  statistics ;  if  these  facts  were  registered  at  the 
time  they  took  place  and  these  operations  were  carried  on  simultaneously 
in  all  cities,  immediate  and  important  benefits  could  be  derived,  not  only 
by  the  professional  group,  but  by  the  communities  in  general  adopting 
such  a  system. 

In  our  times,  it  is  becoming  an  almost  indispensable  requisite,  to  seek 
international  uniformity  in  the  statistics  regarding  labor.  This  statisti- 
cal information  ought  to  accord  with  the  progress  that  is  clearly  to  be 
seen  -in  all  countries,  whether  looked  at  from  an  agricultural,  an  indus- 
trial, or  a  commercial  point  of  view.  Now  that  science  has  given  us  such 
rapid  means  of  communication,  that  transportation  of  goods  is  so  easy 
and  cheap,  that  products  can  be  exchanged  between  one  country  and  an- 
other in  a  few  days,  however  great  the  distance  between  them,  that  by  the 
help  of  the  telegraph  and  of  steam  the  agricultural  and  industrial  prod- 
ucts of  the  entire  world  can  be  utilized  at  any  given  moment,  the  science 
of  statistics  ought  not  to  be  left  on  one  side,  but  rather  be  employed  as 
one  of  the  main  factors  of  such  progress. 

It  is  also  desirable  that  the  learned  men  who  cultivate  the  study  of 
hygiene  should  search  for  the  connection  between  each  occupation  and  the 
diseases  and  deaths  that  directly  depend  on  those  studies. 

This  connection  can  only  be  discovered  by  means  of  special  statistics, 
whose  study  would  point  out  the  proper  regulations  to  be  enacted,  not 
only  for  the  prosperity  of  agriculture,  industry  and  commerce,  but  also 
for  the  promotion  of  the  health  of  those  employed  in  these  industries,  and 
the  improvement  of  their  race. 

No  useful  purpose  can  be  reached  in  this  matter,  if  we  cannot  depend 
on  a  good  nomenclature  which  shall  clearly  define  and  include  each  and 
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every  one  of  the  occupations  to  which  the  inhabitants  of  a  country  dedi- 
cate themselves,  and  on  tliat  nomenclature  being  adaptable  to  those 
countries  adopting  such  a  system  of  statistics.  The  International  Insti- 
tute of  Statistics  which  met  in  the  city  of  Chicago  in  September,  1893, 
studied  and  adopted  a  nomenclature  which  in  my  opinion  fulfills  the 
requisites  indicated  in  this  paper.  If  this  learned  Association  will  take 
into  consideration  the  above  remarks,  and  the  great  benefits  that  would 
be  derived  from  the  adoption  of  such  methods  on  the  part  of  the  profes- 
sional groups  in  our  respective  countries,  through  the  demographic  labors 
that  I  propose,  it  can  lend  important  assistance,  by  sending  to  the  special 
committee  to  study  the  nomenclature  I  speak  of,  and  should  it  find  that 
system  worthy  of  it,  recommend  its  adoption  by  the  governments,  through 
the  delegates  who  attend  this  meeting. 
I  now  present  this  nomenclature  : 


NOMENCLATURE  OF  PROFESSIONS. 


Recommended  by  the  International  Institute  of  Statistics.     (Session  at 
Chicago,  1893.)    Presented  to  that  Assembly  by 

Dr.  JACQUES  BERTILLON. 


NOTICE. 

The  object  of  the  following  nomenclature  is  to  make  easily  comparable  between  them 
the  statistics  of  the  different  countries. 

The  statistic  offices  that  like  to  concur  in  this  so  important  result  are  perfectly  at 
liberty  to  reduce  (or  to  add  to)  as  they  desire,  the  number  of  the  rubrics,  but  it  is  necessary 
that  they  should  always  make  the  group  of  the  rubrics  as  the  present  nomenclature  shows 
it,  that  IS  to  say:  To  congregate  the  same  "groups"  of  professions  in  the  same 
"  chapters,"  and  the  same  chapters  in  identical  "  order  "  or  "rank." 

I  Division — Exploitation  of  the  surface  of  the  soil. 


First  Nomenclature. 
(Classes.) 


Second  Nomenclature. 
(Chapters.) 


Third  Nomenclature. 
(Groups.) 


I.  Agriculture  in  gen- 
eral ,(a)  


I.  Works  of  Agriculture 


2.  Gardening  and  hor- 
tencial  culture.  . . . 


3.  Sylvan  culture. 


Breeding  of  animals 
belonging  to  a 
farm  


1.  Owners  cultivatkig  their  farms 
by  themselves. 

2.  Farmers. 

3.  Colonists. 

4.  Laborers,  servants  of  farm, 
and  others  with  annual 
wages. 

5.  Farm  workmen  and  other 
day  laborers. 

6.  Horticulturists,  gardeners. 

7.  Gardeners  cultivating  a  nur- 
sery. 

8.  Laborers  cultivating  mush- 
rooms. 

f    9.  Forest-men. 

«{  10.  Wood-cutters,  stack  makers, 
[  coal  men. 

11.  Breeders  of  horses,  donkeys, 
and  mules. 

12.  Breeders  of  bovine  species. 


13- 
14. 

15' 
i6- 

'7- 
i8. 


ovine  species, 
capvinc  species, 
porcine  species, 
canine  species, 
yard  animals, 
other    kinds  of 
animals. 


5.  Breeding  of  little 
(  animals  


19.  Breeders  of  ornamental  birds. 

20.  Apiculture. 

21.  Sericulture. 


(a)  Modifications  made  on  demand  of  Mr.  Bbdio  (Italy),  and  also  on  demand  of  a  great  number 
of  our  colleagues.  , 
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I  Division — Exploitation  of  the  surface  of  the  soil. — Continued. 


First  Nomenclature. 
(Classes.) 

Second  Nomenclature. 
(Chapters.) 

Third  Nomenclature. 
(Groups.) 

2.  Hunting  and  fishing.  ■{  6.  Hunting  and  fishing.  ■( 

3.  Nomad  populations...  \  7.  Nomad    popula-  < 

'         tions.  (b) 

22.  Fishing  in  sea  water,  (a) 

23.  Ostreiculture. 

24.  Fishing  in  soft  water. 

25.  Pisciculture. 

26.  Hunting. 

27.  Destroyers  of  pernicious  ani- 

mals. 

28.  Nomad  populations. 

II  Division — Extraction  of  mineral  materials. 

First  Nomenclature. 
(Classes.) 

Second  Nomenclature. 
(Chapters.) 

Third  Nomenclature. 
(Groups.) 

8  Miners  of  combusti- 
bles and  annexed 

9.  Mines  and  prepara-  " 
tions    of  metallic 

29.  Coal-pit  mines  and  anthracite. 

30.  Coal-pit  washers. 

31.  Furnaces  for  coke  and  bricks 

manufactured  at  the  bottom 
of  the  mine. 

32.  Lignite. 

33.  Turf. 

34.  Petroleum. 

^  35.  Kituminous  schist,  (d") 

36.  Mines  of  iron. 

37.  "  lead. 

38.  "  zinc. 

39.  "  copper. 

40.  "  nickel. 

41.  Tin  mines. 

42.  Antimony  mines. 

43.  Mercury  mines. 

44.  Other  usual  metal  mines. 

45.  Gold  mines. 

46.  Silver  mines. 

47.  Platina  mines. 

(a)  Rubic  transported  on  demand  of  M.  M.  Kioer  (Norway),  Ynama-Steinegg  (Austria),  and  sev- 
eral of  our  colleagues. 

(b)  Addition  made  on  demand  of  Mr.  Sidenbladh  (Sweden). 

(c)  Modifications  made  on  demand  of  the  Work's  office  (France). 
(d.)  Addition  made  on  demand  of  Mr.  Sidenbladh  (Sweden). 
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First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

S-  Stone-cutting. 


10.  Stone  -  cutting  of 
hard  rocks  (stone, 
gypsum,  cement, 
etc.)  


Stone  -  cutting  o  f 
tender  substances 
(sand,  clay,  etc.) . . 


49- 

50- 
51- 

52. 

S3- 
54- 
55- 
S6. 

57- 
S8. 


r  59- 

I  6a. 
6i. 
62. 
63- 


Stone-cutting    of  porphyry, 
granite,  etc.  [a) 

Stone  -  cutting  of  diamonds 
and  precious  stones. 

Stone-cutting  of  stone,  (i) 
"  "    marble,  (i-) 

"  "  grindst'ne(a') 

"  "    slate,  {e) 

"  "    gypsum.  (/) 

"  "    lime-st'ne  {g) 

"  "    cement.  (A) 

"  "    sulphur,  pyr- 

ites, etc.  (A) 
"  ■'    other  kinds 

of  hard  rocks  (to  enumerate). 

Cutting  of  sand,  gravel  bal- 
last. 

Argil  (or  clay).  (;). 
Kaolin. 

Phosphate  of  lime. 
Other  kinds  of  tender  sub- 
stances (to  enumerate). 


6.  Salt-pits  -i  13 


Gem-salt  and  saline 
marshes  

Extraction  of  other 
substances  dis- 
solving in  water. . . 


.  64. 
<  65. 


Gem-salt  and  saline  marshes. 
Extraction  of  other  substan- 
ces that  dissolve  in  water. 


Ill  Division — Industry. 


First  Nomenclature. 
(Classes.) 


Second  Nomenclature. 
(Chapters.) 


Third  Nomenclature. 
(Groups.) 


7.  Textile  fabrics  {B). . .  ■{  14.  Cotton  - 


66.  Cotton  spinners. 

67.  Texture  of  the  cotton. 

68.  Cotton  weavers. 

69.  Ouate. 

70.  Different  cotton  industries. 


Therein  should  not  be  included  : 

a.  Manufacturers  of  blocks  of  marble,  313 

6.  Stone-cutters   313 

c.  Workers  in  marble   315 

d.  Grinders   313 

e.  Slate-cutters   313 


/.  Workers  in  gypsum  kilns  .    .    .    .  311 

^.  Workers  in  lime  kilns   311 

//.  Workers  in  cement   311 

/.  Brick-makers   327 


(A)  Addition  made  on  demand  of  Mr.  Sidenbladh  (Sweden). 

(B)  The  rubric :  "  Mixed  textures  "  was  suppressed  by  request  of  Mr.  Ynama  Heinegg  (Austria). 
"Mixed  textures"  will  be  included  in  the  list  (or  rather,  will  be  mentioned  after  the  names)  of  the 
most  valuable  tissues  composing  the  texture.  For  example  :  Silk  is  more  esteemed  than  wool,  and 
the  latter  more  than  cotton ;  so  that,  persons  weaving  a  mixture  of  silk  and  thread  will  come  under 
the  heading  of  sM  workers  ;  and  those  using  cotton  and  wool,  will  be  called  wool  weavers. 
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First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

Textile  fabrics. . 
(  Coniittued. ) 


15.  Flax  and  hemp. 


16.  Straw,  (a) 


17.  Other  kinds  of  tex- 
tile productions  of 
vegetal  origin  


18.  Cordage. 


19.  Wool. 


20.  Silk. 


21.  Silk    laces,  tulle, 

blonde,  crape,  etc.  100.  Blonde 

I  loi.  Crape. 

I  102.  Diverse. 


71.  Steeping  hemp  and  flax  in 

water,  making  of  tows  of 
flax  or  hemp. 

72.  Spinning  of  flax  and  hemp. 

73.  Textures  of  hemp  and  flax, 

different  cloths. 

74.  Diverse  industries   of  flax 

and  hemp. 

75.  Ordinary  straw  works  (bas- 

kets, mats,  etc.). 

76.  Fine  straw  (hats,  ornaments, 

etc.). 

77.  Ramie. 

78.  Jute. 

79.  Cocoa. 

80.  Aloes. 

81.  Gram. 

82.  Alfa. 

83.  Diverse,  and  mixtures  (grass 

articles,  etc.). 

84.  Bramant  linen. 

85.  Thread. 

86.  Ropes,  tackle. 

87.  Preparation  of  the  wool. 

88.  Spinning. 

89.  Texture. 

90.  Weaving. 

91.  Manufacturing  tapestries. 

92.  Diverse  wool  industries. 

93.  Process     of    drying  and 

emptying  cocoons. 

94.  Spinning  silk. 

95.  Silk  textures. 

96.  Peluche  and  silk  velvet. 

97.  Diverse  silk  industries. 

98.  Silk  laces. 

99.  Tulle. 


22.  Lace  makers. 


103.  Ribbons. 

104.  Fringes,  braids. 

105.  Embroidery  with  gold,  uni- 

forms, regalia,  etc. 

106.  Other  kinds  of  embroide- 

ries, (h) 


{a)  Chair  makers  for  cabinet  works  are  not  included. 
(i)  Do  not  include :  Linen  embroideries,  2S8. 
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First  Nomenclature. 
(Classes.) 


Second  Nomenclature. 
(Chapters.) 


Third  Nomenclature. 
(Groups.) 


Textile  fabrics. , 
(  Continiiid.) 


f  23.  Elastic  textures.  («).  ■{  107-  Elastic  textures. 


24.  Coats  and  mane. 


25.  Feathers  ■{ 


108.  Separation  and  coat-cutting. 

109.  Cleaners   taking    out  the 

grease,  calenders  of  coats 
and  mane. 

110.  Brushes,  brooms  and  paint 

brushes. 

1 11.  Mane  texture. 

112.  Felt,  {c) 

113.  Feather    dressers,  feather 

beds. 

114.  Feather  dressers  for  orna- 

ment. 
115  Quills. 

116.  Diverse  industries  of  feath- 


26.  Dyeing,    whitening,  f  117.  Cotton. 


stamping,dressing, 
etc.,  of  thread  and 
textures,  (b.)  ■ 


IIS. 
119. 
120. 
121. 

122. 


Flax  and  hemp. 
Straw. 
Wool. 
Silk. 

Feathers. 


(  123.  Diverse. 
27.  Other  sorts  of  textile  f  124.  Draughtsmen,  burnishers, 


fabrics  and  indus- 
tries insulEciently 
defined. 


125. 
126 


piercers,  workers  on  Jac- 
quart's  machines. 
Other  textile  industries. 
Textile  works  insufficiently 
defined,  weavers  without 
any  other  designation. 


(a)  "  Elastic  tissues."  In 
that  list  are  not  included  sus- 
penders and  elastic  stocking 
makers  183 

(3)  Dyers  and  scourers  85 


(<:)  Do  not  include:  Hatters  286 
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First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

8.  Pelts,  hides,  skins, 
and  hard  materials 
derived  from  ani- 
mal kingdom  


28.  Pelts  and  hides. . , 


29.  Manufacture      o  f 
leather  goods  (a).. 


30.  Using  tripes  for. , 


f  127.  Tanners,  {c) 

128.  Leather  dressers. 

129.  Black  varnishers. 

130.  Artificial  hides  or  skins. 

131.  Dressing  of  Morocco  leather. 
■{  132.  Hungarian  hides. 

133.  Tanners  of  thin  hides. 

134.  Tanners  of  chamois. 

135.  Parchment  makers. 

136.  Dyeing  of  hides. 

137.  Diverse. 

138.  Machine  belts. 

139.  Trunk  and  harness  makers. 

140.  Printers    and    molders  in 
pelt 

<J  141.  Gilders,  platers,  and  trim- 
mers of  pelt. 

142.  Sheath,  case,    and  pocket- 
book  makers. 

143.  Diverse. 

C  144.  Making  sausage  wrappers. 

145.  Pellicles. 

146.  Strings  for  instruments,  cat- 
gut, etc. 


Furrier's  trade  ■{  147.  Furriers  and  muff-makers. 


Hard  substances 
coming  from  ani- 
mals  


148.  Bones. 

149.  Ivory. 

1 50.  Horns. 

151.  Fish  scales. 

152.  Whalebone. 

153.  Mother  of  pearl. 


(  154.  Wood  sawyers,  circular  saws, 
(  sawing  logs  into  boards. 


33.  Sawmills  

9.  Wood-ware   \  34.  Coopers   j  155.  Coopers  and  hollow  wood- 

(  ware. 


35.  Woodturners  ■{  156.  Wood  turners.  (</) 


(a)  Are  not  included  in 
that  list : 

Boot  and  shoe  makers    .  82 

Glove  makers    ....  S3 

Breech  and  gaiter  makers  83 

Belt  and  girdle  makers  .  83 
Saddlers  and  horse  collar 

makers   102 

(b)  Hair   and  horsc- 
hsrir   24 


(c)  Not  included:  Carvers  and  half 
clippers  108 

{d)  It  is  necessary  to  devote  a 
special  rubric  to  wood  turners,  because 
there  may  be  a  confusion  between 
them  and  metal  turners. 
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First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Classes.) 

(Groups.) 

9.  Wood-ware. . . . 
{^Continued.) 


\  40. 


10.  Metallurgy.  {A)  \ 

(Manufacture  of  metals). 


41. 


157.  Wood  splitting  and  shaping. 

158.  Hollow    wood-ware  (meas- 

ures, sieves,  etc.). 

159.  Makers  of  chess  and  checker 

board*,  boxes,  etc. 

160.  Packers. 

161.  Other  wood-ware  industries 

or  trades. 

162.  Basket  makers,  broom  han- 

dles of  birch  trees. 


38.  Cork  163.  Cork  articlee. 

39.  Diverse  works  with    f  164.  Articles  mafde  out  of  bam- 
woody  substances((^)  J  boo,  palm,  reeds,  etc.  (c) 

'  165.  Other  articles  manufactured 
with  wood. 


36.  Diverse  branches  of 
wood-work,  (a)  .  ■  ■  ■{ 


37.  Willow  ware. 


i 


Manufacture  of  cast 
iron,  furnaces  and 
founderies,  manu- 
facturing iron  and  J 
steel,  puddler's 
furnaces,  transmu- 
ters,  etc.,  flatting 
or  laminating.  {B) 


Manufacture  and 
laminating  of  oth- 
er common  metals. 


166.  Cast  iron,  furnaces,  iron  and 

steel  works,  mills,  pud- 
dlers,  transmuters,  etc., 
beating  and  laminating. 

167.  Manufacturing  and  laminat- 

ing lead. 

168.  Manufacturing  and  laminat- 

ing copper. 

169.  Manufacturing  and  laminat- 

ing zinc. 

170.  Manufacturing  and  laminat- 

ing pewter. 

171.  Manufacturing  and  laminat- 

ing nickel. 

172.  Manufacturing  and  laminat- 

ing antimony. 

173.  Manufacturing  and  laminat- 

ing aluminum. 

174.  Manufacture  of  other  com- 

mon metals. 


{A)  An  addition  has  been  made  on  demand  of  Mr.  Ynama-Steinegg  (Austria.).    Industries  to  be 
classified  according  to  tools  employed  in  working  the  metals, 
(fi)  Modified  by  request  of  Labor  Office  (France). 

Not  included ;  (a)  Wooden  shoe  and  cabinet-makers,  90 ;  joiners  and  carpenters,  98  ;  Wheel- 
wrights and  carriage  makers,  loi  ;  Boat  constructors,  103  ;  Canes  and  umbrellas,  84.  (/')  Straw,  16 ; 
Cico,  dog's  grass,  alfa,  Spanish  reeds  for  matting,  etc.,  17.  (c)  Does  not  include  canes  and 
umbrellas. 
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First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

f  42.  Recasting  of  com-  T 
mon  metals  which  ( 
have  been  used  ■{ 
already   ^  175. 


10.  Metallurgy  

(Continited.) 


43.  Refiners  of  precious 
metals  


44.  Machines,  tools, 
and  similar  things 
composed  princi- 
pally or  exclu- 
sively of  iron.  (<;).. 


44.  Machines,  tools, 
and  similar  works 
using  principally 
or  exclusively  iron 


45.  Hardware  articles 
in  which  iron  is 
princiijally  or  ex- 
clusively used, 
such  as  files,  saws, 
nails,  needles, 
pins,  etc  


46.  Objects  made  prin- 
cipally of  brass  (b) 


Melting    again  common 
metals  previously  used. 


76.  Refiners  of  precious  metals. 

177.  Wrought   and  ornamental 

iron  for  buildings ;  archi- 
tectural castings,  rails  and 
rail  supports,  axle-trees, 
vehicle  springs,  and  other 
pieces  used  in  constructing 
machines. 

178.  Machines  of  all  sorts;  set  or 

movable  motors,  heating 
and  ventilating  appara- 
tuses, etc.;  agricultural  im- 
plements, derricks,  veloci- 
pedes, sewing  machines, 
machinists'  adjusters. 

179.  Cast  iron  founders. 

180.  Edge   tools,  tools,  smiths, 

iron  pipes,  etc. 

181.  Blacksmiths    and  horse 

shoers. 

182.  Gunsmiths,  manufacturing 

fire-arms  (guns,  cannons, 
etc.) 

183.  Cutlery,     sharp  weapons, 

grinders  and  polishers, 
knife  grinders. 


184.  File  makers. 

185.  Saw  manufacturers. 

186.  Nails  and  screws. 

187.  Needles. 

188.  Pins  made  of  all   sorts  of 

metal. 

189.  Steel  pen  factories. 

190.  Buses  and  other  small  arti- 

cles of  iron  and  steel. 

191.  Brass  and  bronze  founderies. 

192.  Brass  setters  and  engravers 

(bolters). 

193.  Brass  and  bronze  setters. 

194.  Diverse  works,  principally 

of  brass,  (c) 


Not  included : 

{a)  Iron  and  brass  bed- 
steads  91 

(b)  Locksmiths     ...  97 


Are  not  included : 

(t)  Brass  wire  makers  ....  209 
Brass  turners  208 
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First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

10.  Metallurgy  . .  . . 
(  Continued.) 


47' 


Articles  made 
cipally  with  lead( 


prin-  f  I 
:ad((z)  J  I 

I' 


Objects  made  prin- 
cipally out  of  pew- 
ter  


199. 
200. 


Lead  founderies;  lead  pipes. 
Type  founderies. 
Other  works,  principally  of 
lead. 

Pewter-beaters ;  pewter- 
sheets. 

Pewter  pots  and  pitchers. 

Other  pewter  works  (coun- 
ter-tops, etc.). 


201.  Zinc  ware,  (e) 
Objects  made  with  j  202.  Nickel, 
other  metals  (/'). . .  J  203.  Aluminum. 

'  204.  Other  metals. 
205.  Alloy  of  zinc,    brass  and 
nickel  (German  silver). 

Copper  and    tin  -  f  206.  Copper  smiths  and  tinners. 

smiths   <  207.  Tinware,    lamps,   cans,  tin 

r  measures,  etc. 


Metal  turners.cutters  ■{  208. 

209. 


Pullers  of  wire;  wire 
makers ;  pulling 
machines(c)  


211. 
212. 


I  213- 

Metal  stamping  and  f 
molding ;       coin)  2x4. 
and  medals   1  215. 


Metal  turners,  wire  makers. 

Wire  pullers,  wire  machines, 

stretchers. 
Telegraph     and  telephone 

wire.s. 
Metallic  cables. 
Wire  fences,  metallic  plates 

and  sheets. 
Iron  and  brass  chains. 


Stampers  and  benders. 
Coiners    of    money  and 
medals. 


Galvano-plastic  \  216.  Galvano-plastic.  (/) 


Other  branches    of  f  217. 
metallurgy  (i/) ... .  <  218. 


Other  metallurgical  trades. 
Metallurgical  branches  not 
well  defined. 


Not  included : 

(a)  Plumbers    ...  96 

{b)  Precious  metal 
workers  (jewellers,  gold 
beaters,  gilders,  etc.)  .    .  116 

(c)  Stretchers  of  pre- 
cious metais  116 

(rf)  Industries  such  as 
jewellers,  gold  beaters 
and  gilders  116 


Are  not  included : 

{e)  Zinc  roofers  319 

(/)  Should  not  be  mistaken  for  : 

Metal  gilders  357 

Workers  on  nickel  202 


NOMENCLATURE  OF  PROFESSIONS. 
Ill  Division  — ludiistt y. — Continued. 


353 


First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

II.  Ceramic  (^A) . 


56.  Glasses  and  crystals;  f  219.  Glasses   and   crystals;  un- 
locking -  glasses  I  stained  glass. 

and  mirrors  ■{  220.  Glass  crushers. 

I  221.  Looking-glasses;  polishers 
[  and  stainers  of  mirrors. 


57.  Porcelain  and  delft. 


222.  Porcelain. 

223.  Clay-pipes. 

224.  Delft. 


I  225.  Potters. 

I  226.  Kitchen  fountains,  filters. 

58.  Clay  and  sand-stone  \  227.  Brick  and  tile  makers. 

I  228.  Clay  pipes;  sand  -  stone 
[  works. 


59.  Other  clay  works. . 


12.  Chemicals  (strictly 
called),  and  similar 
products..   


60.  Chemicals 
called) . . . 


(strictly 


61.  Paints  and  ink. 


62.  Greasy  and  oily  sub- 
stances (talliiw,  all 
kinds  of  oil,  albu- 
minum,  crushed 
bone,  etc)  


63.  Staples  derived 
from  greasy  sub- 
stances, candles, 
soap  


229.  Cement,     beton,  artificial 

stone. 

230.  Mosaic. 

231.  Diverse  branches. 

232.  Manufactures  of  chemicals 

used  in  art  and  medicine 
(acids,  potash,  alum,  etc.). 

233.  Refiners  of  marine  salt. 

234.  Refiners  of  sulphur. 

235.  Match  factories. 

236.  Explosives    (powder,  dyna- 

mite, etc.) 

237.  Artificial  mineral  water. 

238.  Lead  paints  (ceruse,  minium, 

etc.). 

239.  White  of  If-ad,  zinc  and  other 

paints  with  metallic  base. 

240.  Other  paints  (aniline,  vegetal 

dyes,  cochineal). 

241.  Manuf  cturers    of  pencils 

and  crayons. 

242.  Manufacturers    of  writing 

ink. 

243.  Manufacturers  of  oily  inks. 

244.  Tallow,  glue,  lard  and  ani- 

mal oil,  alhuminum,  fertili- 
zer (artificial),  etc. 

245.  Refiners  of  vegt  tal  oils. 

246.  Refiners  of  petroleum  and 
vaseline. 


247.  Candle  makers  (tallow). 

248.  Wax-candle  makers. 

249.  Soap  makers. 


{A)  Not  included:  Designers  and  decorators  for  glass,  porcelain,  and  delft.  53. 
(a)  Rubic  has  been  displaced  on  demand  of  Mr.  V'nama  Steinegg  (Austria). 
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NOMENCLATURE  OF  PROFESSIONS. 
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First  Nomenclature. 
(Classes.) 


Second  Nomenclature. 
(Classes.) 


Third  Nomenclature. 
(Groups.) 


Chemicals  

(  Continued. ) 


64.  Coverings  and  im- 
pervious objects, 
such  as  varnish, 
rubber,  tar,  etc.. . . 


65.  Paper  trade  (a). 


66.  Diverse  {b) 


250.  Varnish,  wax,  and  blacking 
factories. 

251.  Oilcloth,  linoleum,  gum  fac- 
tories. 

-{  252.  Rubber,  gutta-percha  facto- 
ries. 

253.  Tar,     asphalt,  bituminous 
works. 

[  254.  Tar,  resin,  kindlers,  turf,  etc. 

f  255.  Makers  of  wood,  pasteboard, 

j  celluloid  {c) 

)  256.  Paper-mills. 

I  257.  Makers  of  pasteboard  and 

objects  made  with  it. 
\  258.  Makers  of  celluloid. 

259.  Farina  and  starch  works; 

gluco>e,  dextrine,  etc. 

260.  Manufacturers  of  perfumery. 

261.  Oiher  branches  of  chemical 

works. 


f  67.  Millers  and  grain 
and  flour  dealers. . 


13.  Food  staples  {A)  ...  • 


262.  Millers  and  dealers  in  grain 
and  flour. 


1  \  26^.  Yeast  makers. 

.  Bakers   <  , 

(  264.  Bakers. 


68 


,  ■  f  261;.  Pastry  cooks. 

6q.  Other    works    con-  \  d  1-  \  \     v.-  j  1 

^  .  J    -.u  1   1        }  266.  I  able  biscuits  and  crackers, 

nected  with  baking  '(  t  t,-    j       .  1  • 

"  '  267.  Pood-paste,  sea-biscuits,  un- 

leaven  bread,  etc. 


70.  Butchers,  pork 
butchers  and  tripe 
dealers   \ 


71.  Canned  meats, 
cheese,  cream,  etc. 


268.  Butchers    (dealing    in  all 

kinds  o[  meat.) 

269.  Butchers    (dealing  specially 

in  pork) ;  tripe  dealers. 

270.  Canned  meat. 
27 [.  Canned  fish. 

272.  Condensed  milk,  cream-but- 
ter, chee.^e,  etc. 


273.  Vinegar,  mustard,  and  other 
condiments. 


72.  Vinegar,  mustard. . .  | 

73.  Sugar  refiners  \  274.  Refiners  of  sugar. 


Not  included  : 
(A)  Making  and 
oils  


refining 
.    .  12 


Are  not  included  : 
(d)  Book  and  pamphlet 

binders  iii 

{b)  Sugar  refiners  .  .  73 
Distillers  76 


(ir)  An  addition  has  been  made  by 
request  of  M.  M.  Engel  (Germany) 
and  Sidenbladh  (Sweden). 
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First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

Chapters. 

(Groups.) 

13.  Food  staples. . . 
(  Continued.) 


14.  Clothing ;  dress- 
makmg  and  toilet 
staples  


74.  Other     staples    o  f 
solid  food  


275- 

276. 
277- 
278. 
279, 


75.  Breweries  and  malt.  \  ^g^' 

76.  Distilleries  and  liq-  \ 

""■^^   \  283: 

77.  Other  branches  in  f 

the  concoction  of  J  284. 
drinks   | 


Canned  or  preserved  vegeta- 
bles. 

Chocolate  makers. 
Coffee  burners. 
Confectioners;  ice-cream. 
Diverse. 

Makers  of  malt. 
Urewers. 


Distillers. 

Makers  or  mixers  of  liquors. 

Other  industries  attached  to 
the  manufacture  of  bevera- 
ges. 


78.  Tobacco  factories . .  <{  285.  Manufactures  of  tobacco. 


79.  Hatters  (hats,  caps,  i 

Turkish  caps) ....  \  286. 


80.  Tailors,  ready-made  ( 

clothing,  etc   <  287. 


e  _Qo 

81.  Dressmakers,  milli-  l 
ners  and  artificial  | 
flower  makers .... 


\  289. 


290. 


82.  Foot-wear. 


291. 
292. 

293' 


83.  Other  branches  in 
the  clothing  and 
furnishing  line  {a). 


294. 
295. 
296. 

297. 


I  298- 


94.  Canes,  umbrellas, 
and  parasols  


85.  Dyers  and  scourers 


299. 


Hatters  (hats,  caps,  turbans, 
Grecian  bonnets,  etc.). 


Tailors,  ready-made  cloth- 
iers, stage  costumes,  etc. 

Seamstresses,  linen ;  shirt 
makers,  machine  operators, 
corset  and  embroidery. 

Fashionable  dress  -  makers 
and  milliners. 

Artificial  flowers  and 
leaves;  makers  of  wreaths. 

Shoe  and  boot  factories. 
Soleless  shoes  and  slipper 

makers. 
Wooden  shoes ;  wood-sole 

shoes. 

Glove  makers. 
Breeches,  pants,  and  gaiters. 
Makers  of  leather  and  cloth 
belts. 

Metal  and  other  kinds  of 

buttons. 
Diverse. 


Canes,  umbrellas  and  para- 
sols. 


300.  Dyers  and  scourers. 


Do  not  include : 
(«)  Furriers    ....  31 
(b)  Not  to  be  confused  with 
the    dyers    mentioned  in 
number  26. 
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First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

f  86.  Laundry  work   j  301.  Laundrymen     in  laundry, 

wash-women  and  ironers. 


14.  Clothing,  dress-mak- 
ing and  toilet  arti- 
cles  

(  Contimied. ) 


87.  Bathhouses   •{  302.  Bathhouses. 


15.  Furniture  trade. 


16.  House-building 


Barbers,  hair-dres- 
sers, wig-makers . . 


303.  Barbers,  hair-dressers,  wig- 
makers,  hair  work. 


Other  branches  per-  ( 
taining  to  toilet. . .  }  304.  Diverse  work  in  the  line  of 
(  toilet. 


90.  Cabinet  -makers; 
furniture  {a)  


305.  Cabinet  makers,  furniture, 
caned  seats,  straw  bottom 
seats. 

306.  Wood  carvers,  inlaying  and 
engraving  wood  and  brass 
for  cabinet  makers. 

307.  Piano  and  furniture  varnish- 
ers ;  carriage  painters. 

{  308.  Upholsterers  ;  mattress-mak- 
91.  Upholstererp ;    bed-  ers   and    similar  works; 

steads   J  wadding;  wmdow  blinds, 

etc. 

309.  Manufacturers  of  bedsteads 
(iron  and  brass). 


92.  Diverse 


310.  Diverse  works  having  some 
analogy  with  the  preceding. 


93.  Lime-kilns,   mortar,  ( 

cement   \  311.  Lime-kilns,   mortar  and 

(  cement  makers. 

94.  Digging   wells,  cis-  ( 

terns,  etc   }  312.  Ground   breakers  and  well 

(  diggers. 


95.  Stone  cutters,  ma- 
sons and  chimney 
builders  {b)  


96.  Roofing  (slate  and 
zinc),      plumbing,  ( 
gas  fitting   I  319. 


313.  Stone-sawers,    flag -stones; 

slaters. 

314.  .Stone-cutters;  kalsominers. 

315.  Marble  -  workers  ;  practical 

sculptors. 

316.  Contractors    (house)  ;  ceil- 

ings, masons. 

317.  Ornamentors,  moulders, 

trimmers. 

318.  Chimney  builders,  sweepers, 

stove  makers,  brick  floor 
layers. 


House-roofers   (slate  and 
zinc),  plumbers,  gas  fitters. 


(a)  Not  included  :  joiners  98. 

(b)  stone  breakers,  road  menders,  126. 
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First  Nomenclatyre. 
(Classes.) 


Second  Nomenclature. 
(Chapters.) 


Third  Nomenclature. 
(Groups.) 


16.  House-building. 
(  Continued.) 


97.  Locksmiths  (a). 


17.  Transportation  by 
land  and  water. 
Vehicles,  boats, 
etc  


320.  Locksmiths,  bell  hangers, 
coverers  and  trimmers  of 
iron  structures. 


98.  Carpenters       and  f  321.  Carpenters,  (e) 

joiners  (b)   \  322.  Joiners,  makers  of  bannis- 

ters. 

323.  Laying  floors,  planers. 


99.  House  painting;  pa- 
per hanging,  etc. 
Wall  paper  


324.  Manufacturers  of  wall  paper. 

325.  Paper-hangers  (/) 

326.  Painters,  glaziers,  glass  cut- 

ters, fillers,  whitewashers, 
finishers;  letter  and  sign 
painters. 


100.  Other  branches  of  f 

housebuilding...  }  327.  Other   mechanics  in  the 
(  building  line. 

f  loi.  Wheelwrights  and  f 

carriage      mak-  <  328.  Wheelwrights, 

ers  (c)   (  329.  Carriage  and  buggy  makers. 


102.  Saddlers,  harness, 
whips,  stirrups, 
saddler's  t  r  i  m  - 
mings  


103.  Boat  carpenters. 
Construction  o  f 
boats  - 


330.  Saddlers,  harness,  whip 
(wood  and  leather  handles) 
saddle,  stirrup  makers  and 
trimmers. 


331.  Constructors    of  wooden 

boats. 

331  b.  Constructors  of  iron  boats. 

332.  Dock  hands,  longshoremen. 


104.  Wagon-makers....  ■{  333.  Wagon-makers. 


105.  Other  conveyan- 
ces {d)  


334.  Other  apparatus  for  trans- 
portation. 


(a)  Including  vehicle  lock- 
smiths. 

{b)  See  wood  industries. 

(c)  Not  including : 
Axle-trees     and  spring 

wagons  44 

Vehicle  locksmiths  .  .  97 
Carriage  painters     .    .  90 

{d)  Not  including  veloci- 
pede and  bicycle  makers  44 


(e)  Not  includi'd :    Boat  construct- 
ors, navy  carpenters      ....  331 
(/)  Including  bill  posters. 
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First  Nomenclature. 
(Classes.) 


Second  Nomenclature. 
(Chapters.) 


Third  Nomenclature. 
(Groups.) 


Production  and 
transmission  of 
physical  force 
(heat,  light,  elec- 
tricity as  motive 
power)  


106.  Gas  works   ■{  335.  Gas  works. 

107.  Firemen    (without  f 

any  other  indica-  <      ^  t-- 

..    >  )  330.  Firemen. 

tion)   ( 

[08.  Machinists;    ma-  , 
chine     ojjerators  | 
(with  no  other  in- 
dication)   


109.  Other  power  mo- 
tors   


19.  Industries  related  to 
letters,  arts,  scien- 
ces.   Luxuries. . . . 


I II.  Binding  trade. 


Musical 
ments .  . 


Newspapers,  print- 
ingfnianagers  and 
editors)  


337.  Machinists;  machine  opera- 
tors. 

338.  Applying  motors  for  trans- 

mission of  electricity  (light, 
power). 

339.  Applying  motors  for  trans- 

mission of  heat  (water,  air). 

340.  Applying  motors  for  trans- 

mission of  cold  (artificial 
ice,  etc.). 

341.  Applying  motors  for  trans- 

mission of  compressed  air 
(pneumatic  force,  etc.). 

342.  Other  motive  power. 

343.  Printers,     typographs  and 

stereotypes. 

344.  Heliogravure  and  photogra- 

phers. 

345.  Lithographers,  copper-plate 

engravers. 

346.  Stampers  on  paper  and  col- 

orists. 

347.  Newspapers    and  reviews 

(reduction). 


[  348. 


i  n  s  t  r  u  - 


113.  Instruments  and  ap- 
paratuses used  in 
optics,  photogra- 
phy, telegraphy 
and  telephony; 
also  in  mathe- 
matics {A)  


Binders  (books  and  pam- 
phlets), gatherers,  glossers, 
folders,  envelope  makers, 
wrappers. 


349.  Manufacturers  of  musical 
instruments  (pianos,  harps, 
etc.). 


3S0- 


Manufacturers 
ments  and 


of  i  n  s  t  r  u  • 
apparatuses 


used  by  opticians,  telegraph 
and  telephone  operators; 
mathematical  instrument 
makers. 


Rubichas  been  displaced  on  demand  of  Mr.  Hasse  (Leipzig). 
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First  Nomenclature. 
(Classes.) 

Second  Nomenclature. 
(Chapters.) 

Third  Nomenclature. 
(Groups.) 

1 

114.  Surgical  instrume'ts 

and  bandagists. . .  < 

115.  Clock-makers   < 

351.  Manufacturers  of  surgical  in 
'  struments. 

352.  Bandagists. 

353.  Findings  for  clock-makers. 

354.  Clock  and  watch-makers. 

ig.  Industries  related  to 
letters,  arts,  scien- 
ces. Luxuries. . .  . 
(  Continued. ) 


116.  Precious  metals 
(jewellers),  gold 
beaters,  gilders, 
etc  


117.  Toys  and  fancy 
works.  Variety 
shops  


n8.  Diverse  industries.. 


20.  Wasted  matters  ...  \ 


119. 


Industries  of  was- 
ted matters  


21.  Other  industries. . 


I 

I' 


355.  Fine  jewellery  and  imitation, 

goldsmiths, precious  stones, 
enamel,  etc. 

356.  Gold    beaters,  burnishers, 

flatteners  of  precious  met- 
als, etc. 

357.  Gilders  on  wood  and  metal ; 

framers. 

f  358.  Fans,  pocket-books,  tobacco 
pouches,  etc.,  works  in  al- 
batros,  shells,  etc. 

359.  Children's  toys,  games  of  all 

kinds,  varieties. 

360.  Plaving  cards. 

361.  Trifling  objects  of  divers 

substances;  hunting,  fish- 
ing outfits. 

362.  Preparing  objects  for  natural 

history,  taxidermists,  nat- 
uralists. 

363.  Managers  of  theatres  and 

concerts. 

364.  Diverse. 

365.  Rag-pickers,  cleaners,  sort- 

ers and  rippers  of  rags. 

366.  Vault  cleaners. 

367.  Other  workers   on  wasted 

matters  (/^). 


20.  Diverse  trades. , 


■  1 


368.  Persons  employed  at  various 
works. 


(/4)  Addition  made  on  demand  of  Labor-Office  (France). 


36o 


NOMENCLATURE  OF  PROFESSIONS. 
IV  T)\y\s\Ofi— General  Transportation. 


First  Nomenclature. 
(Classes.) 


Second  Nomenclature. 
(Chapters.) 


Third  Nomenclature. 
(Groups.) 


22.  Transportation.  (.Sea 
transporta  t  i  o  n  .  ) 
Commander  and 
officers  


Special  agents  for 
the  keeping  and 
service  of  sea- 
ports; collectors 
and  their  agents ; 
lock-keepers  and 
light-house    e  m  - 

ployees.  i  269.  Special  agents  charged  with 

the  keeping  and  adminis- 
tration of  sea-ports;  port 
collectors  and  their  em- 
ployees; locks  and  light 
house  keepers. 

Ship  owners  and  f 
their    employees ;  | 

marine  agents  ■{  370.  Ship-owners  and  their  em- 

j  ployees;     marine  agents 

I  and  brokers. 


23.  Transportation  on 
rivers  and  canals.. 


24.  Transportation  on 
roads,  streets  and 
bridges  


123.  .Sailors  not  belong- 
ing to  the  navy.. .  . 


124.  Special  agents  for 
the  maintenance 
and  management 
of  large  streams, 
rivers  and  canals  ;  , 
naval  inspectors. . 


125.  Sailors,  boatmen, 
propellers,  towers 
and  haulers  


f  126.  Special  agents  for 
the  keeping  of 
streets,  sewers, 
roads,  bridges ; 
sweepers,  sewer 
men,  road  mend- 
ers, etc  


371- 


Seamen  on  commercial  ves- 
sels. 


372.  Special  agents  preposed  to 
the  maintenance  and  man- 
agement of  large  and  small 
streams,  navy  inspectors, 
lock-keepers. 


373.  Sailors,  boatmen,  propellers, 
towers  and  haulers. 


374.  Special  agents  for  oversee- 
ing streets,  sewers,  roads, 
and  bridges  ;  street-sweep- 
ers, sewer  men,  road  re- 
pairers, etc. 


127.  Drivers  and  dray- 
men   


I 


375.  Drivers  and  coachmen  ;  liv- 

ery-stable men,  hackmen ; 
busses,  street-railway  men, 
stage  drivers,  contractors, 
solicitors,  and  agents  of  all 
kinds. 

376.  Dray-men. 


NOMENCLA  TURE  OF  PROFESSIONS. 
IV  Division — Transporiaiion. —  Continued. 


361 


First  Nomenclature. 
(Classes.) 

Second  Nomenclature. 
(Chapters.) 

Third  Nomenclature. 
(Groups.) 

24.  Transportation  on 
roads,  streets  and 
bridges  

377.  Porters,  unloaders  of  boats 

or  wagons,  movers. 

378.  Persons    delivering  goods 

and  collecting. 

379.  Mountain  guides,  cicerones, 

etc.  (A) 

(Continufd.) 

128.  Porters   -j 

129.  Railways,  presi- 

dents and  direc- 

25.  Railroad  transporta- 
tion   


26,  Mails,  telegraphs, 
telephones  


tors,  employees, 
workmen,  agents 
of  all  kinds  


130.  Mails,  telegraphs, 
telephones  


380.  Railroad  managers,  clerks, 

mechanics,  agents  of  all 
denommations. 

381.  Post-office  clerks  and  car- 

riers. 

382.  Telegraph  operators.  {B) 

383.  Telephone  operators.  (B) 


V  Division — Commerce. 


First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

27.  Banking  houses, 
brokers,  credit  and 
insurance  agencies  - 


131.  Bankers,  brokers. 


132. 


28.  Brokerage,  commis- 
sion, exportation. 


384.  Bank  directors,  clerks ; 
salaried  agents  for  houses 
of  credit. 

and  their  clerks. .  ■{  385.  Stock  and  money  brokers, 
change! s,  commission 
brokers  and  their  em- 
ployees. 


Various  insurance 
companies  


386. 


Diverse 
panies. 


insurance 


f  133- 


134- 


Commissions,    ex-  i 

portation   <  387.  Commission  merchants  and 

(  exporters. 

Brokers,  agents, 
representatives  of 
commercial  hou- 
ses ;    commercial      388.  Brokers   without  any  other 

travellers   \  denomination,  solicitors, 

representatives  of  commer- 
cial houses;  commercial 
travellers. 


135.  Employment  offi-  j  389.  Holders 
\  ces  (C)   I  offices. 


of  employment 


{A)  An  addition  has  been  made  to  agree  with  Swiss  nomenclature. 
(5)  Rubrics  separated  on  demand  of  Mr.  Kictr  (Norway). 
(C)  Addition  made  on  demand  of  M.  Steinegg  (Austria). 
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NOMENCLATURE  OF  PROFESSIONS. 
V  Division —  Cow  merce. — Continued. 


First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

29. 


Commerce  of  textile  j 
fabrics   | 


136.  Trading  on  wool, 
cotton,  silk,  horse 
hair,  cloth,  linen 
and  tissues  


390.  Dealers  of  wool,  cotton,  silk, 
hair,  cloth,  linen  and  other 
textiles. 


30.  Commerce  of  leather, 
pelts  and  furs  


137.  Leather,   pelt  and 

fur  trade   I  391. 


31 


Wood  trade. 


138.  Trading  in    wood  f 
for   frame  work,  | 
cabinet    makers;-^  392. 
cork,  bark,  etc. . 


Dealers   in   leather,  hides, 
furs,  horns,  etc. 


Dealers  in  wood  for  carpen- 
ters and  cabinet  makers, 
cork,  bark,  etc. 


32.  Metal  trade   \  139.  Metal  trade   \  393.  Metal  dealers, 

f  140. 


33.  Ceramic  trade. 


Raw  material 
ceramic  and 
products .... 


for 
its 


34.  Trade  of  chemicals,  i  141.  Dealing  in  chemi- 
drugs  and  paints.  ^ 


cals,  drugs,  paints 


35.  Hotels,  coffee  hou- 
ses,  restaurants 
and  saloons  


142.  Hotels,  cafes,  res 
taurants,  saloons. 


394.  Raw  material  necessary  to 
dealers  in  ceramic  ;  dealers 
in  productions  of  that  art. 


395.  Chemical,  drugs,  and  paint 

dealers. 

396.  Wine    and    liquor  dealers 

(saloon  keepers). 

397.  Dealers  in  soft  drinks  (coffee 

houses). 

398.  Restaurant    keepers;  roast 

meats  (dealers  of). 

399.  Keepers  of  furnished  lodg- 

ings. 


143- 


36.  Food,  produce  and  | 
provision  trade.  . . 


Food  supplies  (gro- 
cers, fruit  and 
feed  stores,  cattle 
dealers)   ■ 


f  400.  Grocers. 
401.  Dealers    in    butter,  eggs, 
cheese,  fish,  poultry,  fruit 
and  vegetables. 
Dealers  in  grain,  flour,  and 

feed  for  cattle. 
Cattle  dealers  and  drovers. 
404.  Tobacco  merchants. 
[  405.  Other  traders. 


402. 


403- 


37.  Selling  clothes  and 
toilet  articles  \ 


144. 


Dealing  in  tissues 
and  ready-made 
clothing   ■ 


406. 

407. 
408. 


Novelties,  dry  goods,  hos- 
iery, millinery,  gloves, 
linen  (dealers  in). 

Ready-made  clothing  for 
both  sexes. 

Dealers  in  old  clothes,  toilet 
articles,  drapers. 


NOMENCLATURE  OF  PROFESSIONS. 
V  D IVISION — Commerce. — Continued. 


First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

f  145.  Hat  stores  (a)   \  409.  Hat  store-keepers,  (i^) 

I  146.  Foot-wear  stores  (a)  \  410.  Shoe  store-keepers,  (b) 
37.  Clothing  and  toilet.  \ 

(Continued.)  I  147.  Other    trades    in  ( 

I  clothing  and  toilet  }  411.  Other  dealers  in  clothing 

i  (  and  furnishing. 


38.  Furniture  trade... 


39.  Building  trade. 


148.  Furniture,  carpets, 

curtains,  beds .  . . 

149.  Hardware,  house- 

hold goods,  por- 
celain, d  e  1  p  h  , 
crystal,  bottles, 
garden  i  m  p  1  e  -  1 
ments  and  cellar 
tools  


150.  Dealing  in  building 
materials  :  Stone, 
bricks,  lime,  ce- 
ment, sand,  etc . . 


Furniture,  carpets,  curtains, 
beds  and  bed  furniture 
dealers. 


413.  Dealers  in  hardware,  house- 

hold goods,  earthen  ware, 
crystal,  bottles,  garden  im- 
plements and  tools  used  in 
cellars  ;  variety  stores. 

414.  Junk  dealers. 


415.  Dealers  in  building  material 
(stone,  brick,  lime,  plaster, 
cement,  sand,  etc.) 


151.  Real  estate  and 
house  renting.. . . 


40.  Livery business.(Let-  f  152.  Selling  and  letting  f 

ting  out   animals  J  out  horses,  asses,  j 

but    no  vehicles.)  1  mules,  etc   ] 

(-4)                       I  I 


416.  Real  estate  and  house  rent- 
ing agents. 

j  417.  Persons  engaged  in  either 
>  selling  or  letting  out  horses, 

asses,  mules,  etc. 


I 

41.  Fuel  trade  ^ 


f  153.  Dealing  in    wood  f 


for  heating    pur-  | 

poses, coals  (hard,  <(  418.  Combustible  dealers  :  Wood, 


42.  Trading  in  luxuries 
or  articles  pertain- 
ing to  science,  let- 
ters or  arts  


soft),  coke,  etc.  . .  | 

154.  Merchants  of  jew 
elry,  clocks,  watch 
es ;  dealers  in  op' 
tical  articles   - 


hard,  soft  and 
coke,  etc. 


pit  -  coal, 


419. 


Jewelry,  clocks  and  watch 
merchants,  sellers  of  opti- 
cal instruments. 


{A)  Not  including  livery 
men  letting  out  vehicles,  24 


{a)  Include  only  the  mer- 
chaots  who  do  not  manufac- 
ture their  goods  :  Hat  mak- 
ers should  be  classed  at  No. 
79,  and  shoe  manufacturers 
No.  82.  It  is  so  much  more 
necessary  to  establish  a  dis- 
tinct rubric  for  those  two 
classes  of  merchants,  that 
they  are  easily  mixed  up 
with  manufacturers. 


(b)  In  numbers  40^  and  410  should 
only  be  included  hat  and  shoe  mer- 
chants who  do  not  manufacture.  Hat 
manufacturers  belong  to  number  286, 
and  shoe  manufacturers  to  No.  291. 
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NOMENCLATURE  OF  PROFESSIONS. 
V  Division — Commerce. — Continued. 


First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

42.  Trading  in  luxuries 
or  articles  pertain- 
ing to  sciences,  let- 
ters or  arts  


155.  Selling     varieties,  f 

toys,  fans,  small 
ware ;  articles  for 
smokers,  fisher- 
men and  hunters, 
natural  flowers. .  . 

156.  Booksellers  and  ed- 

itors.nierchants  of 
stationery,  books, 
music,  news- 
papers, second- 
hand book  deal- 
ers   


420. 


421, 


157 


Dealers  in  engrav-  f 
ings,  pictures  and  J 
objects  of  art ... .  | 

Sellers  and  renters 
of  pianos  and 
other  musical  in- 
struments. Other 
branches  for  the 
sale  of  luxuries. . 


Store  and  bazar  keepers 
selling  varieties, playthings, 
small  ware,  smokers', 
hunters',  and  fishermen's 
supplies.  Natural  flowers. 


Book  sellers  and  editors, 
dealers  in  books,  music, 
stationery,  newspapers  and 
second-hand  books. 


422.  Dealers  in  engravings,  pic- 
tures,artistical  productions. 


423.  Music  store-keepers  for  sell- 

ing and  renting  pianos  and 
other  musical  instruments. 

424.  Other  dealers  in  articles  of 

luxury. 


43.  Trading    in  waste 
matters  


159.  Dealing  in   waste  f 
matters,  rags,! 

manure,    natural  \  425.  Dealers  in  rags. 

feriilizers,  etc        |  426.  Dealers  in  manure  and  fer- 

\  tilizers. 


f  160.  Shopkeepers,  re- 
tailers with  no 
denomination.. . . 


44.  Other  manners  of 
selling  goods  


427.  Shopkeepers  and  retailers, 
without  special  name. 


161.  Merchants  on  pub-  f 
lie  ways  and  fairs, 

canvassers    and  ^  428.  Sellers  of  goods  on  public 

pedlers   ways  and  fairs,  canvassers 

[  and  pedlers. 


162.  Circus  performers, 
acrobats,  mus- 
eums and  menag-  _ 
eries  


42^.  Performers  in  circuses  and 
shows,  acrobats ;  persons 
employed  in  museums  and 
menageries. 


163.  Other  branches  of 

commerce  (a)  . . .  \  430.  Other  trades. 


(a)  Are  specially  included  :  Small  dog  and  bird  dealers  ;  dealers  in  garden  seed. 


NOMENCLATURE  OF  PROFESSIONS. 
VI  Division — National  Forces. — Standing  A rviies. 


First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

164.  Land  army  (ofificers 

and  soldiers) .... 

431.  Soldiers  (military  officers). 

165.  Naval  forces 

(navy)  

432.  Sailors  and  marines. 

(  166.  Gendarmery  (rural  i  433.  Gendarms  (rural  police  sol- 
47.  Gendarmery,  police.  \  police)  police. .. .  <  diers) ;  mounted  police. 

{  (  434.  Policemen.  [A) 


VII  Division — Public  Administration. 


\  167.  Persons  attached  to 

court  and  to  the  J  435.  Persons   attached  to  court 

I            royal  household..  |  and   to    the  sovereign's 

I                                     1^  household. 

Public     administra-  |  167.  (b.)  Public  offices . .  (  436.  Persons   employed  in  gov- 


tion  (a) . 


168.  Connected  with  or 
annexed  to  gov- 
ernment offices . . 


ernment  offices.  (^) 

437.  Service  of  local  administra- 

tion (cities,  provinces, 
etc.).  (C) 

438.  Funeral  undertakers,  ceme- 

teries. (D) 

439.  Water  works. 


VIII  Division— Z/i^^ra/  Professions. 


49.  Worship  (E)  {b) . 


169. 


Catholic  or  ortho- 
dox clergy  


440.  Secular    clergymen  (arch- 

bishops, bishops,  canons, 
curates,  priests,  vicaries, 
rectors,  etc.) 

441.  Regular  clergymen  :  Persons 

under  vows,  belonging  to 
religious  congregations  or 
orders. 


(A)  Rubric  increased  twice  on  demand  of  Mr.  Backh  (Berlin). 

a  Not  included:  The  emplc  ments  already  given  in  other  rubrics. 

/>  It  should  be  understood  that  the  order  or  rank  in  which  the  various  denominations  are 
inscribed  will  not  be  uniform,  but,  naturally,  vary  according  to  countries. 
{B)  Addition  made  on  demand  of  Mr.  Uackh  (Berlin). 
(C)  Rubrics  doubled  on  proposal  of  Mr.  Sidenbladh  (Sweden). 
{D)  Addition  made  on  proposal  ef  Mr.  lanama-Steinegg  (Austria). 
(£)  Addition  made  on  demand  of  lanama-Stcinegg  (Austria). 
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NOMENCLATURE  OF  PROFESSIONS. 
VIII  Division— Z/^irrn/  Professions.— Continued. 


First  Nomenclature. 
(Classes.) 


Second  Nomenclature. 
(Chapters.) 


Third  Nomenclature. 
(Groups.) 


170.  Protestant  religion.  |  442. 


171.  Israelites  •{  443- 

49.  Worship.....  \  ,_2.  Beadles,      ushers,  [ 

(Continued.)  vestry     janitors,  | 

and  others  work-  \  444. 
ing  for  wages  (<z).  |^ 


Protestants  of  various  de- 
nominations. 

Israelites. 


50.  Legal  professions. 
(Judiciary.)  


173.  Magistrates  and  f 
judges  of  all  de-  I 
grees   1  445- 


174.  Lawyers  and  their 
clerks  


446. 

447- 

448. 
449. 


Beadles,  ushers,  vestry  and 
church  janitors,  and  other 
wage  workers. 


Magistrates  and  judges  of 
all  degrees. 

Pleading  attorneys  (advo- 
cates) ;  barristers. 

Lawyers  (notaries,  attorneys, 
constables,  etc.). 

Business  agents, 

Clerks  in  law  offices. 


175.  Physicians  and  sur-  ( 

geons   1  450.  Physicians  and  surgeons. 

176.  Dentists  (not  phy- 

sicians)  


I  451.  Dentists  (not  physicians). 


177.  Midwives   |  452. 


Midwives,  attending  to 
child's  birth. 


178.  Veterinary  s 
geons  


ur-  ( 

  \  .153.  Vetermary  surgeons. 


51.  Medical  professions  ■ 


179.  Pharmacists,  herb-  I  454. 

orists  (b)   \  455- 

180.  Nursing,  masseing,  f 

cupping   <  456- 

181.  Managers,  stew-  f 

ards  and  helpers 
i  n  sanatariums 
and  hospitals, 
overseers,  nurses  \  457 
and  porters  


Pharmacists  (druggists). 
Herborists  ;  dealers  in  medi- 
cal plants. 

Nurses,  masseurs,  bleeders 
by  cupping. 


Managers  (not  physicians), 
stewards,  and  all  sorts  of 
help  in  sanatariums,  hospi- 
tals, etc.  (overseers,  nurses, 
porters,  etc.) 


(a)  Not  including:  Or- 
ganists, sinsers,  etc.    .  118 

{b)  Factories  of  employing 

chemicals  60 

Druggists  14' 


NOMENCLATURE  OF  PROFESSIONS.  367 
VIII  Division — Liberal  Professions. — Continued. 


First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

52' 


Education.  Profes- 
sion of  teaching. . 


182. 


Professors  and  f 
teachers  of  all 
grades  in  public 
schools  m  a  i  n  - 
tained  by  a  state, 
a  province,  or  a 
town,  lyceums, 
colleges,  and  uni- 
versities. 


53.  Sciences,  letters  and 
arts  


458.  Professors    of  all   grades ; 

teachers  in  schools  main- 
tained by  a  t-tate,  a  prov- 
ince, a  town  or  district; 
lyceums,  colleges  and  uni- 
versities. 

459.  Teachers    in    private     o  r 

boarding  schools. 

460.  Professors   and    tutors  in 

families  (private  teachers). 

461.  Special   instructors   in  the 

arts  of  dancing,  fencing, 
etc.  (<!')  (Not  connected 
with  public  schools.) 


184.  Literature   \  462.  Men  of  letters,  writers. 


183. 


Other  professors 
and  teachers  .... 


185.  Copyists,  engross- 
ers, stenogra- 
phers, translators 
['^)  


463.  Public  writers,  copyers,  en- 

grossers. 

464.  Stenographers,  short  -  hand 

writers. 

465.  Translators,  interpreters. 


Architects, 
neers  


engi- 


466. 
467. 


Architects. 

Geometrical  engineers. 


187.  Plastic  arts. 


f  468.  Photographers. 

I  469.  Painters,  statuaries,  engrav- 
. .  \  ers,  teachers  of  drawing. 

I  470.  Draughtsmen  for  decorative 
[  arts. 

i47i.  Artist-musicians,  composers, 
professors  of  music,  lyric 
artists,  instrument  players, 
singers,  choristers. 

189.  Dramatic  art   (  472.  Dramatic     artists,  actors, 

I  ballet  dancers,  etc. 


188.  Music. 


(a)  Rubric    displaced   on  Not  including : 

proposition  of  Mr.  Vnama    {h)  Music  teachers  471 

Steinegg,  and  several  other    Drawing  teachers   469 

colleagues. 
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NOMENCLATURE  OF  PROFESSIONS. 
IX  Division — Persons  living  principally  on  their  incomes,  (a) 


First  Nomenclature. 
(Classes.) 


Second  Nomenclature. 
(Chapters.) 


54.  Persons  living  main- 
ly on  their  income. 


190.  Property  holder.s, 
renters,  pension- 
ers   


191 


Individuals  whose 
condition  is  not 
clearly  defined. .  .  -l 


Third  Nomenclature. 
(Groups.) 


473.  Persons  deriving   their  in- 

come from  real  estate. 

474.  Persons  deriving   their  in- 

come from  yearly  rents. 

475.  Retired  employees  receiving 

pensions,  either  from  the 
state  or  from  other  public 
or  private  institutions. 

476.  Persons  whose  standing  is 

illy  defined,  calling  them- 
selves burghers  or  private 
individuals,  or  holding  to  a 
profession  formerly  pur- 
sued, or  giving  as  a  profes- 
sion some  honorific  title. 


X  Division — Domestic  occupations,  (b) 


55- 


Housework. 


192. 


Members  of  a  fam- 
ily (married  ladies) 
etc.,  doing  their 
housework  (r ) . . . . 


193.  Janitors  and 
watchmen  for 
shops,  store- 
rooms,  yards,  etc. 


477.  Members  of  a  family  (mar- 
ried women,  etc.)  doing 
their  own  housework. 


478.  House  janitors,  watchmen 
for  shops,  store-rooms  and 
yards. 


194.  Male   and    female  ( 

cooks   (  479-  Male  and  female  cooks. 


195.  Drivers  and    sta-  ( 

ble-men   (  48°- 


Drivers  and  stablemen. 


196.  Other  help. 


481.  Other  domestic  help. 

482.  Women    doing  housework 

for  couples  and  bachelors. 


(a)  Rubric  modified  on  the  proposition  of  Mr.  Leemans  (Relgium). 

(b)  That  general  division  was  created  on  demand  of  Mr.  Kioer  (Norway),  and  of  s, 
colleagues. 

(c)  Addition  made  on  demand  of  Mr.  Kiar  (Norway). 
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XI  Division — General  designations,  without  indicaiing  a  definite  profession.  (A) 


First  Nomenclature. 

Second  Nomenclature. 

Third  Nomenclature. 

(Classes.) 

(Chapters.) 

(Groups.) 

56.  General  designa- 
tions without  indi- 
cation of  a  definite 
or  well  defined 
profession   ■ 


197.  Wholesale  mer- 
chants and  man- 
ufacturers  


Employees  in  gen- 
eral  


199. 


483.  Manufacturers,  jobbers,  fac- 

tory managers. 

484.  Wholesale  dealers,  commis- 

sioners, merchants. 

485.  Cashiers,  tellers,  account- 

ants, book-keeijers. 

486.  Employees   and  clerks  in 

offices,  stores,  etc. 


Machinists  without 
any  other  indica- 
tion  


200.  Day  laborers,  por-  f 
ters,  waiters  and  | 
waitresses  ■{ 


487.  Machinists  without  any  other 
designation. 

Men   employed     in  store- 
rooms, waiters  and  waiting 
girls  in  halls,  etc. 
Day  workers,  piece  workers, 
[  helpers,  men  of  all  work. 


XII  Division — Unproductive  persons.    Unknown  professions. 


r  201.  Individuals  tem- 

57.  Persons      tempora-  J  porarily  unem- 

rily  unemployed...  )  ployed  

58.  People  without  any  (.  202.  People  without  any 

profession   <  profession  


59.  Individuals  not  clas- 
sified  


203.  Children  without 
profession,  schol- 
ars and  students. 


204.  Sick,  insane,  pris- 
oners  


60.  Beggars,     vagrants,  f  205.  Beggars,  vagrants, 


and  fallen  women . 


and  fallen  women 


490.  Idlers,  temporarily  without 
employment. 


491.  Persons  without  any  trade 
or  profession. 


492.  Children  without  profession 

by  reason  of  age. 

493.  Pupils  in  schools. 

494.  Students. 

495.  Sick  and  infirm  persons  in 

hospitals. 

496.  Insane  people. 

497.  Prisoners. 

498.  Mendicants,  vagabonds,  in- 

mates of  ill-famed  places, 
and  fallen  women. 


61.  Unknown  profes-  (  206.  Unknown  profes- 


sions   (  499.  Unknown  professions. 


{A)  Those  rubrics  will  only  contain  the  full  number  of  persons  engaged  in  domestic  works  when 
there  will  not  be  found  a  special  column  destined  to  servants  connected  with  each  profession.  In 
rase  that  distinction  should  exist,  they  will  not  be  counted  in  this  chapter,  with  the  exception  of 
i  rvants  whose  master's  profession  is  unknown.  In  the  same  manner  the  members  of  families 
(married  women,  etc.)  engaged  in  household  work,  will  only  be  counted  in  this  rubric  when  theinitial 
column,  family,  will  not  exist,  or  when  the  head  of  the  family  will  have  an  unknown  profession. 
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Professions. 

DISCUSSION. 


DISCUSSION  ON  THE  PAPER  OF  DR.  MONJARAS. 

Dr.  Samuel  W.  Abbott,  of  Wakefield,  Mass. — The  paper  read  by  Dr. 
Monjarks,  is  one  of  a  character  such  as  we  have  had  very  little  of  in  this 
Association  thus  far,  and  I  do  not  think  we  sufficiently  appreciate  the 
importance  of  this  kind  of  work.  It  leads  the  way  to  what  I  think 
should  be  done  in  this  Association,  namely,  the  formation  of  a  Committee 
to  investigate  this  subject.  A  classification  of  the  different  professions 
and  trades  would  be  of  immense  value.  The  whole  question  of  indus- 
trial hygiene  needs  to  be  considered.  There  are  nearly  twenty  millions 
of  people  engaged  in  wage-earning  occupations,  and  we  have  almost 
absolutely  nothing  in  this  country  of  a  value  as  to  the  effects 
of  these  occupations  on  the  health  of  the  men  and  women  engaged  in 
them.  We  might  get  something  from  the  life  insurance  companies,  but  it 
should  be  remembered  that  such  information,  while  it  is  accurate  in  its 
way,  is  not  such  as  we  want.  All  life  insurance  men  know  that  the  best 
class  are  selected  for  statistics  ;  the  bad  ones  are  weeded  out.  We  want 
information  of  the  whole  population  that  is  employed.  I  have  looked 
over  the  different  works  on  this  subject  from  foreign  countries  quite  fre- 
quently and  examined  all  available  information,  which  comes  from  such 
places  as  Great  Britain,  Germany,  France,  Switzerland,  Italy,  etc.,  but 
none  of  them  are  comparable.  We  cannot  compare  the  reports  because 
they  have  different  methods  of  classifying  men  and  women  employed.  I 
really  think  a  committee  ought  to  be  appointed  by  this  Association  to 
take  up  the  subject  of  industrial  hygiene,  and  they  would  have  an  im- 
mense field  in  which  to  work.  It  could  be  taken  up  under  two  heads. 
In  the  first  place,  what  is  the  effect  of  such  and  such  occupations  upon 
the  health  of  the  persons  employed,  and  what  are  the  conditions  under 
which  they  work,  and  to  what  diseases  and  accidents  are  they  subject  ? 
Secondly,  how  can  these  diseases  and  accidents  be  prevented  ? 


MICHIGAN'S  NEW  SYSTEM  OF  REGISTRATION  OF  DEATHS. 


By  CRESSY  L  WILBUR,  M.  D. 
Division  of  Vital  Statistics,  Department  of  State,  Lansing,  Michigan. 

It  is  pleasant  to  be  a  bearer  of  good  tidings.  Reliable  vital  statistics, 
especially  reliable  mortality  statistics,  are  of  such  fundamental  importance 
in  all  public  health  work,  that  a  state  cannot  be  said  to  have  a  thoroughly 
efficient  public  health  service  that  does  not  possess  an  accurate  registra- 
tion of  the  causes  of  death.  Michigan  has  had  a  so-called  registration 
of  deaths  for  many  years — since  1867 — but  like  the  similar  systems  at 
present  existing  in  several  other  states,  the  results,  obtained  by  enumera- 
tion after  the  close  of  the  year,  were  so  imperfect  that  no  fully  reliable 
mortality  rates  could  be  derived  from  them.  The  returns  were  so  tardy, 
moreover,  that  all  public  interest  in  the  statistics  was  lost  before  their 
appearance. 

The  last  legislature  passed  a  law  for  the  immediate  registration  and 
prompt  return  of  deaths,  and  requiring  certificates  of  death  and  burial  per- 
mits, throughout  the  state.  This  law  has  now  been  in  force  in  Michigan  for 
not  quite  two  months,  and  I  take  great  pleasure  in  exhibiting  to  you  the 
results  of  the  first  complete  calendar  month's  registration,  as  shown  in 
the  Afic/iigan  Monthly  Bulletin  of  Vital  Statistics  for  September,  copies 
of  which  are  here  for  distribution. 

Referring  to  the  diagram  (originally  exhibited  by  me  before  the  Michi- 
igan  State  Medical  Society  in  1894),  I  may  say  that  the  new  law  exactly 
agrees  with  the  requirements  of  registration  there  shown  under  the  cap- 
tion "  As  it  should  be."  We  have  now  (a)  immediate  registration  ;  (b) 
prompt  returns  at  the  end  of  each  month  ;  (c)  certificates  of  death  signed 
by  physicians  with  respect  to  cause  of  death;  (d)  burial  (or  removal) 
permits — an  essential  requirement  to  insure  the  filling  of  certificates  of 
death  in  all  cases  ;  (e)  monthly  reports,  as  given  in  the  Bulletin.  Our 
annual  Registration  Report  will  also  appear  soon  after  the  close  of 
the  year,  instead  of  being  nearly  two  years  behind  as  under  the  old 
law. 

As  to  promptness,  the  Bulletin  shows  that  93.37  per  cent,  of  the  total 
registrable  population  of  the  state  was  returned  in  time  for  compilation  in 
it.  This  was  for  the  first  month  of  actual  operation  of  the  law,  and  the 
natural  improvement  to  be  expected  from  its  continued  operation,  with 
greater  experience  on  the  part  of  registrars  and  a  fuller  knowledge  of  its 
requirements  on  the  part  of  the  public,  would  seem  to  warrant  the  belief 
that  we  shall  soon  obtain  practically  complete  results.    Indeed,  during 
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the  passage  of  the  BuUetin  through  the  press,  delayed  returns  representa- 
tive of  about  60,000  additional  population  came  to  hand,  increasing  the 
total  returns  to  date  to  96.28  per  cent,  of  the  possible  reporting  popula- 
tion. 

I  may  call  attention  here  to  an  insignificant  fraction  of  population  that 
remains  under  the  old  law.  These  townships  having  a  density  of  popu- 
lation of  less  than  five  persons  to  the  square  mile,  make  quite  a  show  on 
the  map,  but  only  amount  to  33,604  inhabitants,  or  1.50  per  cent,  of  the 
total  population  of  the  state.  Like  the  northern  part  of  Maine,  much 
of  this  area  is  unbroken  wilderness,  and  the  omission  of  this  part 
of  the  state  cannot  appreciably  affect  the  vital  rates  of  the  whole. 

As  to  fullness  of  returns,  it  is  probable,  as  stated  in  the  Bulletin,  that 
the  first  month's  statistics  exceed  by  fully  50  per  cent,  the  average  accu- 
racy of  registration  under  the  old  law.  We  cannot  decide  finally  upon 
this  point  until  we  shall  have  had  at  least  a  year's  returns,  but  the  annual 
rate  based  upon  the  returns  for  the  very  favorable  month  of  September, 
1897,  would  seem  to  justify  the  belief  that  the  returns  will  exceed  the 
old  ones  by  some  60  per  cent. 

The  superiority  of  the  returns  under  the  present  system  to  the  old 
method  is  very  great,  both  as  regards  legal  value  and  as  statistical  data. 
The  original  certificates  of  death  are  filed  in  the  state  registration  office, 
'and,  after  compilation,  are  permanently  bound.  There  is  no  second- 
hand testimony.  The  corrections,  when  necessary,  are  secured  from  the 
original  sources  of  information.  Copying  of  such  records,  especially 
the  statements  of  causes  of  death,  should  be  avoided  as  much  as  possible, 
and  none  occurs  in  the  Michigan  system  between  the  physician's  certifi- 
cate of  death  and  the  published  statistics,  except  in  the  case  of  a  few 
cities  where  certified  copies;  exact  duplicates  in  form  of  the  originals,  are 
made  by  the  registrars  in  lieu  of  the  originals. 

It  will  not  be  necessary  to  describe  the  methods  of  registration  in  de- 
tail. Sample  sets  of  the  blanks  are  here  for  examination,  and  copies  of 
the  law  in  full,  the  certificate  of  death,  the  monthly  statement  card,  and 
the  instructions  to  physicians  relative  to  the  return  of  the  cause  of  death, 
are  here  for  distribution  to  any  one  who  may  desire  them.  I  would  call 
especial  attention  to  the  full  statement  of  cause  of  death  provided  for, 
showing  the  disease  causing  death,  the  immediate  cause  of  death,  con- 
tributory causes  or  complications,  if  any,  and  whether  a  post  mortem  was 
held,  with  results.  Physicians  have  seemed  to  appreciate  the  opportunity 
of  making  a  full  statement,  and  the  returns  are  much  more  valuable  than 
when  only  a  word  or  two  can  be  given  under  this  head.  Incidentally 
I  may  say,  that  not  a  single  one  of  the  2,500  certificates,  so  far  received 
at  the  state  department  from  all  parts  of  the  state,  has  been  soiled,  mu- 
tilated, or  in  any  way  disfigured,  so  as  to  unfit  it  for  binding  or  permanent 
preservation  in  the  least  degree.  The  certificates  are  on  stout  linen 
paper,  and  will  stand  any  amount  of  ordinary  usage. 
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I  have  purposely  made  this  paper  as  brief  as  possible,  and  refrained 
from  entering  into  any  detailed  description  of  the  blanks  and  of  the 
work  of  registration.  Much  of  this  you  can  learn  from  examination  of 
the  law  and  of  our  printed  reports.  I  shall  be  glad  to  answer  fully  any 
questions  relative  to  the  work  that  any  member  of  the  Association  may 
desire  to  ask,  and  to  send  to  any  person  requesting  the  same,  after  my 
return  to  Lansing,  all  additional  information  that  may  be  required. 


A  UNIFORM  SANITARY  LAW. 


By  N.  E.  WORDIN,  A.  M.,  M.  D.,  of  Bridgeport,  Conn. 

It  is  said  that  order  is  Heaven's  first  law.  It  is  certain  that  without  it 
there  would  be  a  clash  of  worlds,  chaos  and  ruin,  where  now  is  harmony. 
The  things  of  beauty  and  of  use  are  so  because  of  the  order  in  their 
making.  Face  and  form,  genus  and  germ,  species  and  sex,  sand  and  surf 
and  sounding  sea,  sun  and  star  and  stellar  space,  are  all  such  because  of 
the  order  in  their  making  and  their  governing. 

We  may  well  afford  to  pattern  after  nature  in  the  accomplishment  of 
our  plans.  We  maintain  order  by  law.  Again,  law  may  be  better  ob- 
served and  may  have  a  wider  scope  by  being  uniform  in  its  bearings. 
Indeed,  this  fact  is  being  recognized  by  those  who  have  to  do  with  the 
laws,  and  lawyers  are  meeting  in  conventions  to  secure,  if  possible,  uni- 
formity throughout  the  states  of  such  laws  as  relate  to  divorce,  for  in- 
stance, and  various  topics.    We  would  do  well  to  learn  from  them. 

The  more  uniform  a  law, — /.  the  wider  the  field  of  its  application, 
the  better  it  is  likely  to  be  understood,  because  a  greater  number  of  peo- 
ple have  to  do  with  the  same  thing.  It  becomes  more  of  a  subject  of 
thought  and  conversation  ;  its  violations,  if  punished,  are  brought  to  the 
attention  of  a  greater  number;  in  the  movement  of  the  population  the 
same  law  is  binding  equally  upon  the  place  from  which  they  came  and 
upon  that  to  which  they  go;  once  in  mind  it  is  always  familiar.  These 
are  all  points  desirable  of  attainment,  no  matter  what  may  be  the  subject 
of  the  law. 

How  can  they  be  attained  .''  In  the  first  place,  by  making  the  same  law 
for  all  parts  of  a  state,  and  next,  by  making  the  laws  the  same  in  the 
various  states. 

Judicial  law  knows  no  locality.  It  is  no  respecter  of  either  persons  or 
places.  Why  should  it  not  be  so  with  sanitary  law  ?  In  the  latter,  the 
same  principles  apply  in  all  cases.  Surroundings  may  be  different,  and 
different  methods  may  have  to  be  applied  to  accomplish  the  same  results 
in  each  case,  but  the  principles  of  sanitation  are  the  same,  everywhere. 

Filth  is  a  promoter  of  disease.  Diphtheria  is  a  germ-disease,  and  com- 
municable. Small-pox  is  contagious  in  every  case  where  it  exists.  Water 
.and  milk  maybe  carriers  of 'disease. 

In  the  first  place,  then,  let  one  law  or  series  of  laws  prevail  for  every 
portion  of  a  state.  Such  a  condition  exists  in  my  own  state,  Connecticut. 
Let  me  briefly  point  out  its  provisions  and  indicate  the  result  of  its  work- 
ing. 

It  was  enacted  by  the  Assembly  of  1893.    It  orders  that  the  judges  of 
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the  superior  court  appoint  a  health-officer  for  each  of  the  eight  counties 
of  the  state.  These  officers  must  be  attorneys-at-law.  Their  term  of 
office  is  four  years.  Their  duties  are  "  the  execution  of  the  laws  relating 
to  public  health,  the  prevention  and  abatement  of  nuisances  dangerous  to 
public  health,  the  enforcement  of  the  laws  relating  to  vital  statistics,  and 
to  cooperate  with  and  supervise  the  workings  of  the  boards  of  health  and 
health-officers  within  the  county.  They  have  all  the  powers  of  a  grand 
juror  in  each  of  the  several  towns  within  their  counties,  in  matters  relat- 
ing to  prosecutions  for  violations  of  the  laws  concerning  contagious  dis- 
eases and  public  health,  nuisances  injurious  to  public  health  or  life,  and 
for  the  prevention  or  removal  of  nuisances  dangerous  to  public  health 
which  may  have  been  adopted  by  any  incorporated  city  or  borough  or  any 
town,  and  for  violation  of  the  laws  relating  to  the  registration  of  vital  sta- 
tistics." They  are  to  make  a  report  to  the  State  Board  of  Health  annu- 
ally, in  June.  They  may  be  removed  at  any  time,  by  any  judge  of  the 
superior  court.  They  shall  appoint  for  each  town  "some  discreet  per- 
son, learned  in  medical  and  sanitary  science,"  to  be  health-officer  for  said 
town. 

These  health-officers,  so  appointed,  are  to  serve  four  years,  one  fourth 
of  the  appointments  being  made  every  year.  They  each  make  an  annual 
report  to  their  town,  to  be  published  with  the  other  town  reports,  and  a 
duplicate  is  sent  to  the  State  Board  of  Health.  Any  town  health-officer 
may  be  removed  by  the  county  health-officer.  If  any  person  is  aggrieved 
by  an  order  made  by  any  health-officer,  he  may,  within  forty-eight  hours, 
appeal  to  the  county  health-officer,  who,  after  proper  examination,  may 
vacate,  modify,  or  affirm  such  order  of  such  health-officer.  In  case  any 
health-laws  are  violated,  the  county  health-officer  may  commence  and 
prosecute  in  any  court  of  competent  jurisdiction,  an  action  in  the  name  of 
the  state. 

Thus  the  sanitary  and  legal  authorities  are  brought  very  closely  to- 
gether. There  is  power  to  decide  the  question  of  nuisance  and  authority 
to  prosecute,  without  delay  or  the  preparation  of  any  machinery.  Confer- 
ences of  town  officers,  of  county  officers,  and  of  both  together,  are  fre- 
quently held.  Meetings  of  the  town  health-officers  have  been  convened 
from  time  to  time  at  the  call  of  the  county  officer,  in  each  of  the  counties 
of  the  state.  Sometimes  several  counties  have  thus  come  together. 
These  meetings  have  been  held  for  the  purpose  of  instruction;  for  the  dis- 
cussion of  practical  sanitary  questions  relating  to  the  duties  of  each;  for 
the  mutual  understanding  of  and  agreement  upon  well-considered  methods 
of  procedure  in  the  performance  of  their  various  official  functions  ;  and  to 
establish,  so  far  as  practicable,  uniformity  of  practice  in  the  administra- 
tion of  sanitary  law  throughout  the  state.  A  code  of  law  has  been  pre- 
pared and  adopted  by  almost  every  town  health-officer  in  the  state,  so 
that  the  same  law  is  prevalent  throughout. 

The  statute  has  many  good  points,  both  in  theory  and  practice.  The 
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duties  of  health-officer  are  fastened  upon  one  person.  He  has  the  strong- 
est incentive  to  do  well  in  all  respects.  His  appointment  does  not  come 
from  a  local  politician  with  whom  he  must  curry  favor.  Sanitary  matters 
are  removed  as  far  as  possible  from  political  influence,  which  is  the  great- 
est bane  of  sanitary  legislation. 

Again,  if  the  local  health-officer  needs  legal  advice  he  has  the  county 
health-officer  at  hand  to  call  upon,  and  this  is  often  necessary.  Without 
it,  the  town  officer  must  either  have  failed  to  act,  for  fear  of  overstepping 
the  bounds  of  authority,  when  he  should  have  acted,  or  he  must  have 
blundered  into  expensive  attempts  to  enforce  orders  which  were  in  excess 
of  his  authority.  The  county  health-officer,  when  report  is  made  to  him, 
being  clothed  directly  with  the  power  of  prosecution,  may,  and  often  has, 
brought  about  a  compliance  with  the  law,  without  resort  to  the  court. 

This  system  makes  possible  a  uniformity  of  regulation  and  concert  of 
action  throughout  the  county,  and  through  the  frequent  communication 
and  consultation  of  the  county  health  officers,  a  uniformity  of  ruling  upon 
important  health  matters  throughout  the  state. 

Friction  between  health  boards  of  adjoining  towns  is  done  away  with. 
The  same  laws  having  been  adopted  by  the  various  health-officers,  these 
regulations  have  become  familiar  to  all  the  inhabitants  thereof.  Indeed, 
this  was  one  of  the  earliest  measures  adopted.  Among  these  sanitary 
rules  is  one  requiring  a  prompt  report  of  a  contagious  disease  to  be  made 
to  the  town  health-officer. 

It  is  a  systematic  effort  to  promote  the  public  health.  It  gives  a  head 
to  the  sanitary  administration  of  the  state,  and  systematically  divides  and 
distributes  the  labor.  It  fixes  a  relation  between  the  state  and  local 
boards. 

There  are  conditions  in  our  state  which  may  not  prevail  elsewhere  ;  for 
instance,  this  statute  has  improved  very  much  the  registration  of  vital  sta- 
tistics, which  was  very  loosely  done  before ;  and  the  enforcement  of  the 
Medical  Practice  Act,  which  controls  the  registration  of  licensed  physi- 
cians, and  shuts  out  uneducated  practitioners. 

Our  state  has  but  eight  counties.  Should  the  county  basis  not  be  prac- 
ticable in  some  states,  a  congressional  district,  or  some  arbitrary  division, 
might  be  taken  or  made  the  nucleus. 

I  do  not  mean  to  urge  upon  other  states  the  adoption  of  this  law  of 
Connecticut.  But  I  do  mean  to  insist  that  better  results  will  be  obtained 
at  less  cost  of  labor  and  money  than  by  having  each  locality  a  law  unto 
itself.  This  Association  is  a  proper  place  for  the  introduction  of  uniform 
sanitary  legislation.    Almost  every  state  in  the  Union  is  represented  here. 

I  have  given  the  features  of  the  sanitary  law  of  Connecticut.  It  has 
worked  most  satisfactorily  and  can  be  best  improved  upon  by  extending 
it  to  cities  and  boroughs,  the  only  parts  of  the  state  which  it  does  not  now 
cover.  It  may  require  modification  to  fit  certain  peculiar  conditions  in 
some  of  the  states. 
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It  will  increase  the  influence  of  this  association,  it  will  simplify  the  ad- 
ministration of  sanitary  laws  in  general,  it  will  secure  better  sanitation,  it 
will  elicit  the  respect,  yea !  the  admiration  of  the  laity,  it  will  be  most 
helpful  in  the  adoption  of  the  many  valuable  suggestions  which  are 
brought  before  us  year  by  year.  It  will,  I  believe,  be  one  of  the  most 
important  moves  that  we,  as  an  Association,  could  make,  if  we  can  be 
successful  in  establishing  uniformity  in  sanitary  legislation  throughout  our 
states. 


UNIFORM  AND  CO-OPERATIVE  HEALTH  LAWS. 


By  S.  p.  HEILMAN,  M.  D.,  Heilman  Dale,  Lebanon  Co.,  Penn. 
Medical  Inspector  for  the  County  of  Lebanon,  Penn. 

Mr.  Presidefit  and  Gentlemen  oj  the  American  Fiiblic  Health  Association  : 
I  appear  before  you  to-day  in  a  dual  capacity,  first,  as  an  officer  of  the 
State  Board  of  Health  of  Pennsylvania,  as  medical  inspector  for  the 
county  of  Lebanon  in  this  state,  and  second,  as  a  member  of  the  Farmers' 
National  Congress,  from  which  latter  body  I  have  a  communication  or 
overture  to  convey  to  this  body,  which  communication  I  shall  submit 
after  a  brief  explanation  or  definition  of  the  character  and  scope  of  said 
Farmers'  National  Congress. 

This  Congress  is  constituted  of  delegates  appointed  by  the  governors 
of  the  various  states  and  territories,  the  number  of  delegates  entitled  to 
be  appointed  from  each  state  and  territory  being  the  same  as  a  state  or 
territory  is  entitled  to  representation  in  the  Congress  of  the  United  States, 
plus  one  member  from  each  agricultural  college,  and  from  all  heads  of 
bureaus  of  agriculture  in  each  state  6f  the  United  States.  The  delegates 
so  appointed  to  this  Congress  are  largely  from  among  the  most  intelligent 
and  enterprising  farmers  of  the  country,  almost  without  exception  men  of 
ability,  character,  and  prominence,  men  who  are  vitally  interested  in  this 
work,  and  are  usually  able  to  agree  on  wise,  practical  measures,  and  their 
deliberations  and  conclusions  are  carefully  scanned  by  the  law-making 
powers  of  the  land.  Hon.  VVm.  H.  Hatch,  for  so  many  years  chairman 
of  the  House  Committee  on  Agriculture,  said  that  the  Farmers'  National 
Congress  had  more  influence  with  the  Congress  of  the  United  States  than 
all  other  agricultural  organizations  combined.  It  is  the  only  agricultural 
organization  the  meetings  of  which  are  reported  in  the  annuals  of  the 
American  Cyclopedia. 

The  Congress  meets  once  a  year,  in  sessions  of  five  to  seven  days,  gen- 
erally in  the  fall  of  the  year.  The  last  meeting,  the  17th  in  number,  was 
held  at  St.  Paul,  Minn.,  Aug.  30  to  Sept.  7,  1897,  and  was  attended  by 
502  delegates  from  29  states  and  territories.  Senor  Don  M.  Romero, 
Mexican  Minister  at  Washington,  Hon.  C.  A.  Zavits,  B.  S.  A.,  experiment- 
alist, Ontario  Experiment  Station,  Ontario,  Canada,  and  Dr.  A.  M.  Soteldo, 
Venezuela,  South  America,  were  present,  and  addressed  the  Congress. 
There  were  also  delegates  from  Brazil,  Chili,  Honduras,  and  other  South 
American  countries.  It  is  provided  with  a  constitution  and  set  of  by-laws, 
and  its  object  is  to  advance  the  agricultural  interests  of  the  United  States. 
This  is  sought  to  be  done  by  discussing,  advising,  and  performing  such 
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duties  as  may  in  its  judgment  advance  the  interests  it  seeks  to  further.  It 
does  not  enter  upon  the  details  and  minor  affairs  of  farm  work  and  farm 
life,  but  addresses  itself  wholly  to  a  consideration  of  the  wider  interests 
pertaining  to  farmers  as  an  agricultural  class,  and  on  these  larger  and 
more  general  lines  it  seeks  to  study  and  promote  the  civil  rights,  the  poli- 
tical privileges,  and  the  industrial  needs  of  all  the  farmers  of  our  entire 
country,  without  regard  to  sectional  lines  or  sectional  interests.  Its  dis- 
cussions and  conclusions  are  non-partisan  and  non-political  in  character, 
and  always  have  for  their  ultimate  purpose  that  of  expressing  the  senti- 
ments of  the  farmer  class  upon  the  various  questions  that  affect  their  in- 
terests, and  to  influence  legislation  in  their  behalf  by  the  United  States 
Congress  and  state  legislatures.  Much  has  already  been  done  in  this 
direction,  and  greater  results  are  expected  from  future  sessions  of  this 
body.  Among  other  results  that  have  been  brought  about  by  the  work  of 
the  Farmers'  National  Congress  in  past  years,  and  this  we  say  with  some 
degree  of  pride,  may  be  mentioned  unification  of  agricultural  organiza- 
tions, protection  for  farm  products,  increasing  interest  in  free  rural  mail 
delivery,  legislation  securing  pure  food,  and  public  appropriations  for 
good  roads. 

At  the  recent  session  of  this  Congress,  held  at  St.  Paul,  resolutions  were 
adopted  endorsing  the  postal  saving  system,  governmental  aid  for  the  ex- 
termination of  the  gypsy  moth,  restriction  of  immigration,  appropriation 
for  continuation  of  the  improvement  of  the  Mississippi  river,  the  construc- 
tion and  operation  of  the  Nicaraguan  canal  by  the  United  States,  election 
of  United  States  senators  by  direct  vote,  elementary  instruction  in  agri- 
culture in  our  common  schools,  combined  experiments  in  rural  free  mail 
delivery,  the  establishment  of  a  division  of  science  in  the  Agricultural 
Department,  furthering  the  work  for  pure  food,  and  calling  for  uniform 
and  cooperative  health  laws.  These  resolutions  will  in  due  time  be  pre- 
sented to  the  Honorable  Secretary  of  Agriculture,  Washington,  and  to  the 
Committee  on  Agriculture  of  the  United  States  Congress. 

Inasmuch  as  the  work  of  the  American  Public  Health  Association  and 
of  the  Farmers'  National  Congress  is  on  lines  so  widely  different,  it  can- 
not be  construed  as  a  reflection  on  your  intelligence  in  having  made  this 
digression  in  order  to  define  to  you  the  character  and  scope  of  said  Con- 
gress, as  it  is  deemed  important  in  view  of  what  is  to  follow  that  you 
should  have  somewhat  of  a  definite  understanding  of  the  body  I  have 
the  honor  to  represent.  As  already  said,  at  our  recent  meeting  a  resolu- 
tion was  adopted  favoring  uniform  and  cooperative  health  laws,  and  a  com- 
mittee of  three,  namely,  M.  H.  Reynolds,  M.  D.,  St.  Anthony  Park,  Minn.; 
S.  P.  Heilman,  M.  D.,  Heilman  Dale,  Penn.,  and  John  Heitzler,  M.  I)., 
Huntsville,  Ala.,  was  appointed  to  further  the  matter  of  the  resolution  just 
recited.  Soon  after  the  close  of  our  Congress,  I  wrote  Dr.  Lee,  the  excel- 
lent secretary  of  the  State  Board  of  Health  of  Pennsylvania,  advising 
him  of  this  action  of  the  Farmers'  National  Congress,  and  asked  him 
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kindly  to  refer  the  matter  to  our  State  Board  of  Health.  Dr.  Lee  kindly 
acknowledged  my  communication,  commended  its  matter,  and  at  the  same 
time  invited  me  to  appear  personally  before  this  Association  to  present 
the  action  of  our  Congress  to  your  attention,  and  this  is  my  explanation 
for  appearing  before  you,  which  I  do  in  behalf  of  the  Farmers'  Committee 
just  named,  and  for  that  committee  in  behalf  of  the  Farmers'  National 
Congress. 

As  a  system  of  uniform  and  cooperative  health  laws,  applicable  to  all 
parts  of  the  wide  domain  of  our  United  States,  can  hardly  be  thought  of 
as  attainable  without  the  preexistent  establishment  of  a  National  Depart- 
ment of  Public  Health,  headed  by  a  Secretary  of  Public  Health  or  a  Com- 
missioner of  Public  Health,  our  committee  of  the  Farmers'  National  Con- 
gress assumes  that  that  is  what  was  really  in  view  when  the  resolution 
favoring  uniform  and  cooperative  health  laws  was  offered  and  adopted. 
You  are  aware  that  at  the  last  meeting  of  the  American  Medical  Associa- 
tion, held  in  this  city,  June  ist  to  4th,  1897,  a  committee  was  appointed  to 
draft  a  bill  for  a  Department  of  Public  Health,  and  to  define  its  duties, 
with  instructions  to  present  said  bill  to  the  United  States  Congress  at  the 
next  meeting  of  said  congress.  Such  a  bill  has  now  been  drafted  by  that 
committee,  and  a  copy  of  the  same  is  attached  hereto. 

This  measure,  if  presented  to  the  United  States  Congress  by  an 
association,  distinguished  and  learned  as  the  American  Medical,  sec- 
onded by  the  Farmers'  National  Congress,  whose  part  in  the  matter  has 
just  been  explained  and  re-inforced  by  this  most  distinguished  Amer- 
ican Public  Health  Association,  more  largely  concerned  in  the  matter 
than  any  of  the  two  other  associations  named,  and  by  far  the  better 
judge  as  to  the  necessity  for  a  department  of  public  health,  and  whose 
deliberate  averment  would  be  an  invincible  argument  in  favor  of  a 
department  of  public  health,  our  committee  respectfully  submits,  if 
presented  with  the  recommendation  of  the  three  bodies  named,  ought  to 
go  to  the  Congress  of  the  United  States,  with  a  force  commensurate 
with  the  dignity,  learning,  and  influence  of  the  bodies  making  the  rec- 
ommendation. 

The  invitation  to  report  to  this  representative  and  international  body 
of  sanitarians  the  action  of  the  Farmers'  National  Congress  at  its  recent 
meeting,  as  herein  recited,  was  gladly  accepted  and  it  will  afford  our 
committee  real  pleasure  to  report  to  our  next  congress  that  its  resolution 
on  "Uniform  and  Co-operative  Health  Laws"  was  noted  to,  and  re- 
spectfully heard  by,  this  body.  We  trust  that  that  action,  although  not 
emanating  from  a  sanitary  body,  will  be  deemed  by  you  neither  presump- 
tuous nor  less  meritorious,  and  also  as  evidence  in  fact,  that  this  large 
industrial  class,  the  tillers  of  the  soil,  are  not  concerned  in  matters  per- 
taining to  their  special  line  alone,  but  that  they  recognize  that  their 
welfare  is  bound  up  with  all  movements  that  may  be  of  vital  interest  to 
all  other  classes  and  conditions  of  their  fellow-men. 
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Trusting  that  this  communication  is  expressed  in  respectful  terms,  I 
close  by  thanking  you  in  behalf  of  our  committee  of  the  Farmers'  Na- 
tional Congress  for  having  heard  us,  and  in  behalf  of  the  millions  of 
farmers  of  the  United  States,  the  Dominion  of  Canada,  and  the  Republic 
of  Mexico,  the  sanitary  welfare  of  whom,  as  well  as  of  all  other  classes, 
you  are  so  earnestly  striving  to  promote. 

DISCUSSION  ON  UNIFORM   AND  CO-OPERATIVE  HEALTH 

LAWS. 

Dr.  S.  p.  Heilman,  of  Heilman  Dale. — I  wish  to  add  a  word  to  my 
short  paper.  This  communication  was  brought  here  through  the  com- 
mittee from  the  Farmers'  National  Congress,  and  is  simply  a  courteous 
notification  to  this  body  of  sanitarians  of  the  action  of  that  body.  It 
does  not  commit  this  body  to  anything  we  said  or  did.  Dr.  Lee  invited 
me  to  make  the  announcement  here,  stating  that  it  would  be  a  courteous 
thing  for  me  to  come  before  you  and  simply  make  this  report  to  you. 
We  therefore  do  not  imply  that  what  we  say  in  that  report  shall  be 
adopted  by  you  ;  at  the  same  time,  if  you  feel  that  you  would  like  to  ac- 
knowledge the  receipt  of  the  report,  our  committee  would  be  glad  to  re- 
port back  to  the  congress  that  it  has  received  a  hearing.  The  annexed 
bill  does  not  commit  this  Association  to  the  bill  itself  or  to  any  provi- 
sions of  the  bill.  I  have  simply  come  here  as  a  member  of  that  con- 
gress to  make  a  courteous  report  from  that  body  to  this  body. 


REPORT  OF  THE  COMMITTEE  ON  PUBLIC  HEALTH  LEGIS- 
LATION. 


Presented  by  H.  P.  WALCOTT,  M.D.,  Chairman. 

At  the  meeting  of  this  Association  in  Mexico  the  following  report  of 
the  committee  on  national  legislation  was  adopted  : 

It  is  well  known  to  this  Association  that,  while  many  of  the  states  of  the  United 
States  and  of  the  provinces  in  Canada  have  excellent  state  and  provincial  boards 
of  health,  the  United  States  has,  as  yet,  no  public  health  service  worthy  of  the 
country. 

Only  a  few  of  the  divisions  of  work  which  should  be  performed  by  a  great  nation  for 
the  safety  of  life  and  health  arpong  its  people  have  been  provided  for. 
Its  public  health  service  should  include  several  divisions,  such  as  : 
First.  For  the  collection  and  compilation  of  mortality  statistics,  sickness  statistics 
and  meteorological  statistics,  and  for  the  utilization  of  all  such  statistics  in  gaining  ac- 
curate knowledge  of  the  causes  of  mortality,  the  causes  of  diseases,  and  of  the  progress 
made  from  time  to  time  in  the  prevention  of  each  important  disease  through  the  meas- 
ures adopted. 

Second.  For  bacteriological  and  other  laboratory  investigations,  such  as  those  to 
learn  methods  for  the  production  of  immunity,  and  into  the  causes  of  the  diseases  of 
mankind,  similar  to  those  which  have  already  been  so  successfully  made  by  the  United 
States  government  into  the  causes  of  diseases  of  animals  and  plants  ;  and  such  as  have 
been  legally  provided  for  by  the  republic  of  Mexico,  relative  to  the  diseases  of  man  ; 
and  such  as  have  yielded  such  brilliant  and  valuable  results  in  Germany  through  the 
laboratory  work  of  Professor  Koch,  in  France,  by  the  work  of  Pasteur,  and  in  England 
by  the  local  government  board. 

Third.  By  a  system  of  interstate  aid  in  protection  from  the  spread  of  dangerous 
diseases,  which  system  shall  be  based  upon  the  well-known  principles  of  sanitary 
science,  being  a  system  of  inspection,  isolation  of  infected  persons  and  things,  and  final 
disinfection. 

Fourth.  For  a  national  quarantine  service,  which  shall  do  what  no  local  quarantine 
can  do  so  well, — utilize  the  information  obtained  in  every  foreign  country  by  the  United 
States  diplomatic  and  consular  service,  utilize  the  knowledge  gained  by  all  the  divisions 
of  the  national  health  service,  and  systematize  the  quarantine  service,  so  that  instead  of 
Ijeing,  as  now,  exceedingly  weak  and  inefficient  in  many  places,  it  shall  be  uniformly  ef- 
fective. 

The  national  public  health  service  should  be  organized,  under  a  responsible  head,  into 
a  bureau  or  department  of  public  health,  with  divisions  as  above  designated,  and  each 
division  should  have  for  its  chief  officer  an  expert  in  that  special  branch  of  sanitation. 
The  chief  sanitary  officer  of  the  government  should  be  selected  by  a  commission  of 
sanitary  exi)erts,  and  should  not  be  subject  to  removal  so  long'as  he  faithfully  and  prop- 
erly discharges  his  duties.  lie  should  annually  submit  to  the  head  of  the  department  to 
which  he  may  be  attached,  or  to  the  president  for  transmission  to  congress,  estimates 
for  the  expenses  necessary  to  sustain  properly  the  health  department  during  the  ensuing 
\i  ar.  His  duties,  however,  as  the  chief  sanitary  officer  of  a  great  nation  need  not  be 
here  enumerated. 

Such  a  permanent  national  commission  of  sanitarians  as  has  been  referred  to  should 
be  provided  for  by  congress,  and  should  not  consist  of  ex-o£icio  members,  but  of  the 
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leading  sanitarians  of  the  country,  appointed  because  of  their  experience  in  practical 
sanitary  work. 

Your  committee  believes,  also,  that  it  will  be  well  for  the  United  States  government 
to  provide  for  the  organized  assistance  of  the  health  departments  of  the  several  states 
by  authorizing  the  president  to  call  a  meeting  in  Washington  of  delegates,  one  from 
each  state  board  of  health,  once  in  each  year,  or  whenever  general  co-operation  or  con- 
ference is  deemed  advisable. 

(Signed)         H.  P.  Walcott. 

J.  D.  Plunket. 
Irving  A.  Watson. 
Henry  B.  Baker. 

J.  N.  McCORMACK. 

The  meeting  at  Chicago  again  passed  a  vote  embodying  in  substance 
the  same  statements  of  the  needs  of  a  sanitary  service  for  the  whole 
country.  Your  committee  now  departs  from  the  policy  hitherto  pursued 
and  submits  with  its  recommendation  for  your  approval  the  enclosed 
bill,  which  was  prepared  by  a  committee  of  the  American  Medical  Asso- 
ciation, and  accepted  by  that  body  at  the  meeting  in  this  city. 

Your  committee  is  convinced  that  favorable  legislation  can  only  be 
obtained  when  the  great  body  of  medical  men  of  this  country  can  heartily 
unite  upon  some  specific  measure. 

A  BILL  TO  Establish  a  Department  of  Public  Health  and  to  Define  its 

Duties. 

Be  it  Enacted  by  the  Senate  and  House  of  Representatives  of  the  Utiited  States  of  America 
in  Congress  assembled : 

Section  i.  That  there  shall  be  established  a  Department  of  Public  Health,  the 
duties  of  which  shall  be  to  collect  and  diffuse  information  upon  matters  affecting  the 
public  health,  including  statistics  of  sickness  and  mortality  in  the  several  States  and  Ter- 
ritories ;  the  investigation  by  experimental  and  other  methods  of  the  causes  and  means 
of  prevention  of  disease ;  the  collection  of  information  with  regard  to  the  prevalence  of 
infectious,  contagious  and  epidemic  diseases  both  in  this  and  other  countries;  also  the 
causative  and  curative  influences  of  climate  upon  the  same;  the  publication  of  the  infor- 
mation thus  obtained  in  a  weekly  bulletin;  the  preparation  of  rules  and  regulations  for 
securing  the  best  sanitary  condition  of  vessels  from  foreign  ports,  and  for  prevention  of 
the  introduction  of  infectious  diseases  into  the  United  States,  and  their  spread  from  one 
State  into  another,  which  rules,  when  approved  by  the  President  of  the  United  States, 
shall,  in  so  far  as  they  are  consistent  with  the  existing  laws,  be  adopted  and  enforced  as 
quarantine  regulations  at  the  various  ports  of  entry  in  the  United  States,  and  so  far  as 
applicable  to  interstate  commerce  to  prevent  the  spread  of  disease  from  one  State  or 
Territory  into  another  or  the  District  of  Columbia,  be,  and  become  additional  regula- 
tions thereof;  the  advising  and  informing  the  several  departments  of  the  government  on 
such  questions  as  may  be  submitted  by  them  to  it,  or  whenever  in  the  opinion  of  the 
Department  such  advice  and  information  may  tend  to  the  preservation  and  improvement 
of  the  public  health. 

A  special  report  of  the  said  Department  of  Public  Health,  relative  to  such  action  as 
will  most  effectually  protect  and  promote  the  health  of  the  people  of  the  United  States 
may  at  any  time  be  required  by  the  President  of  the  United  States. 

Sec  2.  That  the  Department  of  Public  Health  shall  be  under  the  control  and  man- 
agement of  a  Commissioner  of  Public  Health;  said  Commissioner  of  Public  Health 
shall  be  appointed  by  the  President  of  the  United  States  by  and  with  the  advice  and 
consent  of  the  Senate,  and  his  term  of  office  shall  be  six  years  ;  he  shall  be  a  regularly 
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educated  physician  holding  a  diploma  conferred  upon  him  by  a  legally  incorporated 
medical  college  in  ihe  United  States;  he  shall  have  had  at  least  ten  years'  experience  in 
the  practice  of  medicine,  and  shall  be  learned  in  sanitary  science,  and  shall  hold  a  mem- 
bership in  one  or  more  reputable  sanitary  or  medical  associations  in  the  United  States. 

He  shall  be  entitled  to  a  salary  of  $6,000  per  annum,  and  his  necessary  traveling 
expenses. 

That  the  Commissioner  of  Public  Health  shall  semi-annually,  on  the  first  Tuesdays  of 
April  and  October  of  each  and  every  year,  and  at  such  other  times  as  he  may  designate, 
call  to  meet  in  the  city  of  Washington,  D.  C,  an  advisory  council  to  be  composed  of  the 
secretary  or  executive  officer  of  each  State  and  Territorial  board  of  health,  and  one 
officer  learned  in  the  law,  detailed  by  the  Attorney-General  of  the  United  States  from  the 
Department  of  Justice  ;  and  that  the  necessary  traveling  expenses  of  the  said  advisory 
council  incident  to  their  attendance  on  the^eeting  of  the  said  council  shall  be  paid  on 
vouchers  to  be  furnished  by  the  Secretary  of  the  Treasury,  said  meetings  not  to  include 
more  than  six  days  at  each  session,  unless  a  longer  continuance  shall  be  authorized  by 
the  President  of  the  United  States. 

That  the  Commissioner  of  Public  Health  may  appoint  an  Assistant  Commissioner  of 
Public  Health,  who  shall  be  a  physician  in  good  and  regular  standing  in  the  medical  pro- 
fession, and  skilled  in  sanitary  science,  and  fix  his  salary  at  not  to  exceed  $3,500  per 
annum  and  all  actual  and  necessary  traveling  expenses  incurred  in  the  performance  of 
his  duties  as  Assistant  Commissioner  in  said  Department.  All  officers  and  persons  in 
the  service  of  the  United  States,  detailed  to  perform  any  duty  under  the  provisions  of 
this  act,  or  any  existing  act,  of  the  Congress  of  the  United  States  providing  for  quaran- 
tine against  diseases,  or  to  prevent  diseases  from  spreading  within  the  United  States, 
shall  not  receive  any  additional  compensation  except  for  actual  and  necessary  expenses 
incurred  in  the  performance  of  such  duties,  such  expenses  to  be  approved  by  the  Com- 
missioner of  Public  Health  or  his  assistant,  and  to  be  paid  on  vouchers  provided  by  the 
Department  of  the  Treasury. 

It  shall  be  the  duty  of  the  Commissioner  of  Public  Health  to  preside  at  all  meetings  of 
the  said  advisory  council,  and  in  case  of  hiis  absence  on  account  of  illness  or  any  other 
unavoidable  cause,  it  shall  be  the  duty  of  the  Assistant  Commissioner  of  the  Department 
so  to  preside. 

Sec.  3.  That  the  Department  of  Public  Health  hereby  created  shall  succeed  to  all 
the  powers  and  duties  now  and  heretofore  conferred  upon  the  Marine-Hospital  Service, 
or  any  officer  thereof,  by  any  law  of  Congress,  except  as  hereinafter  provided,  and  shall 
occupy  the  building  now  occupied  by  the  Marine-Hospital  Service  for  its  offices,  and 
shall  have  under  its  exclusive  control  and  management  all  offices,  officers,  laboratories, 
appurtenances  and  property  of  whatever  name  and  nature,  which  are  lawfully  in  posses- 
sion of  the  said  Marme-Hospital  Service  at  the  time  of  the  passage  of  this  ac/,  but  it  is 
hereby  provided  that  there  shall  be  in  said  department  a  bureau  to  be  known  as  "The 
Bureau  of  the  Marine-Hospital  Service,"  which  shall  be  under  the  exclusive  control  of 
the  Commissioner  of  Public  Health,  and  all  laws  governing  the  appointment  to  official 
positions  in  said  Marine  Hospital  Service,  and  to  promotions  in  said  service,  shall  con- 
tinue in  full  effect,  and  all  funds  now  or  hereafter  appropriated  for  the  Marine-Hospital 
Service  by  Congress  shall  continue  to  be  disbursed  under  the  supervision  of  the  Com- 
missioner of  Public  Health  by  the  direction  of  the  Secretary  of  the  Treasury  until  other- 
wise provided  by  law,  it  being  the  intent  and  purpose  of  this  act  to  continue  the  Marine- 
Hospital  Service  and  to  confer  all  duties  relating  to  quarantine  and  the  public  health 
upon  the  department  hereby  created. 

Sec.  4.  That  whenever  any  department  of  government,  or  the  executive  of  any  state 
or  territory,  or  the  Commissioners  of  the  District  of  Columbia,  or  the  health  authorities 
of  any  state  shall  request  information  from  the  Department  of  Public  Health  in  regard 
to  any  matter  pertaining  to  the  protection  or  promotion  of  the  public  health,  said  depart- 
ment shall  promptly  furnish  such  information  as  it  may  have  on  record,  togetlier  with  any 
necessary  or  pertinent  advice;  and  whenever  any  information  shall  be  received  by  the 
department  which  the  interests  of  the  public  health  require  should  be  promptly  commun- 
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icated  to  any  department  of  the  government,  or  to  any  state  officer,  such  information 
shall  be  forthwith  furnished  to  the  respective  department  or  officer. 

Sec.  5.  That  the  department  shall  take  such  action,  by  adopting  and  enforcing  such 
rules,  and  by  correspondence  or  conference,  as  will  tend  most  effectually  to  secure  the 
cooperation  of  State,  municipal,  and  local  boards  of  health  in  establishing  and  maintain- 
ing an  efficient  and  accurate  system  of  notification  of  the  existence  and  progress  of  con- 
tagious and  infectious  diseases,  and  of  vital  statistics  in  the  United  States,  and  said 
department  shall  also,  by  cooperation  with  the  proper  health  authorities  of  foreign 
nationalities  and  municipalities,  endeavor  to  extend  to  the  United  States  a  reliable  sys- 
tem of  international  notification  of  the  existence  and  progress  of  such  diseases  as  cholera, 
yellow  fever,  typhus  fever,  small-pox,  bubonic  plague,  or  any  other  dangerous  or  conta- 
gious disease  which  may,  in  the  judgment  of  the  department,  seem  advisable  to  consider. 

Sec.  6.  That  in  sending  notifications  to,  and  receiving  reports  from,  the  different 
States  or  Territories  in  the  United  States,  the  department  shall  conduct  all  correspon- 
dence through  the  State  and  Territorial  health  authorities,  and  all  information  intended 
for  local  use  received  by  the  State  and  Territorial  health  authorities,  shall  by  them  be 
forwarded  to  the  local  boards  of  health,  or  health  authorities,  within  their  jurisdiction, 
and  all  reports  and  information  received  from  local  health  authorities,  and  local  boards 
of  health,  shall  pass  through  the  office  of  the  State  or  Territorial  health  authorities  to 
the  said  Department  of  Public  Health. 

Sec.  7.  That  the  department  shall,  when  in  its  judgment  it  may  deem  it  necessary 
and  proper,  make  such  additional  rules  and  regulations  as  are  necessary  to  prevent  the 
introduction  of  infectious  and  contagious  diseases  into  the  United  States  from  foreign 
countries,  or  into  one  State  or  Territory,  or  the  District  of  Columbia,  from  another  State 
or  Territory  or  the  District  of  Columbia,  and  when  said  rules  and  regulations  have  been 
made  they  shall  be  promulgated  by  the  said  department  subject  to  the  approval  of  the 
advisoi y  council,  and  the  President  of  the  United  States,  and  enforced  by  the  sanitary 
authorities  of  the  States,  Territories,  municipalities,  and  local  boards  of  health,  where 
the  State,  Territorial,  municipal,  or  local  he  1th  authorities  will  undertake  to  execute  and 
enforce  them,  but  if  the  State,  Territory,  municipal,  or  local  health  authorities  shall  fail 
or  refuse  to  enforce  such  rules  and  regulations,  the  President  of  the  United  States  shall 
execute  and  enforce  the  same,  and  adopt  such  measures  as  in  his  judgment  shall  be  nec- 
essary to  prevent  the  introduction  or  spread  of  such  diseases,  and  may  detail  or  appoint 
officers  for  that  purpose. 

Sec.  8.  That  it  shall  be  the  duty  of  said  department  to  perform  all  the  duties  in 
respect  to  quarantine  and  quarantine  regulations,  which  are  provided  for  by  this  act,  or 
by  any  existing  act  of  the  Congress  of  the  United  States,  and  all  duties  in  regard  to  the 
prevention  and  spreading  of  diseases  throughout  the  United  States  as  provided  for  in 
this  act,  and  to  obtain  information  of  the  sanitary  condition  of  foreign  ports  and  places 
from  which  contagious  and  infectious  diseases  are,  or  may  be,  imported  into  the  United 
States,  and  to  this  end  the  consular  officers  of  the  United  States  at  such  ports  and  places 
as  shall  be  designated  by  the  Commissioner  of  Public  Health,  shall  make  weeklv  reports 
to  the  department  of  the  sanitary  condition  of  the  ports  and  places  at  which  they  are 
respectively  stationed,  according  to  such  forms  as  the  Department  of  Public  Health  shall 
prescribe  ;  and  the  Commissioner  of  Public  Health  shall  also  obtain,  through  all  sources 
accessible,  including  State  and  Territorial  sanitary  authorities  throughout  the  United 
States,  weekly  reports  of  the  sanitary  condition  of  ports  and  places  within  the  United 
States,  and  shall  prepare,  publish,  and  transmit  to  collectors  of  customs,  and  to  State 
and  Territorial  boards  of  health,  and  through  them  to  municipal  health  officers,  and  other 
sanitarians,  weekly  abstracts  of  the  consular  sanitary  reports,  and  other  pertinent  infor- 
mation received  by  him,  and  shall  also,  as  far  as  he  may  be  able,  by  means  of  voluntary 
cooperation  of  State  and  Territorial  authorities,  and  through  them  municipal  authorities, 
public  associations,  and  private  persons,  procure  information  relating  to  the  climatic  and 
other  conditions  affecting  the  public  health. 

Sec.  9.  That  it  shall  be  unlawful  for  any  merchant  ship  or  other  vessel,  from  any 
foreign  port  or  place,  to  enter  any  port  of  the  United  States,  except  in  accordance  with 
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the  provisions  of  this  act,  and  with  such  rules  and  regulations  of  State,  Territorial  and 
municipal  health  authorities  as  may  be  made  in  pursuance  of,  or  consistent  with,  this 
act;  and  any  such  vessel  which  shall  enter,  or  attempt  to  enter,  a  port  of  the  United 
States  in  violation  thereof,  shall,  upon  conviction  of  the  master  thereof,  forfeit  to  the 
United  States  a  sum  to  be  awarded  in  the  discretion  of  the  court,  not  exceeding  $5,000, 
which  shall  be  a  lien  upon  said  vessel  to  be  recovered  by  proceedings  in  the  proper  dis- 
trict court  in  the  United  States.  In  such  proceedings  the  United  States  District  Attor- 
ney for  such  district  shall  appear  on  behalf  of  the  United  States,  and  all  such  proceed- 
ings shall  be  conducted  in  accordance  with  the  rules  and  laws  governing  cases  of  seizure 
of  vessels  for  violation  of  the  revenue  laws  of  the  United  States. 

That  any  vessel,  at  any  foreign  port,  clearing  for  any  port  or  place  in  the  United 
States,  shall  be  required  to  obtain  from  the  consul,  vice-consul,  or  other  consular  officer 
of  the  United  States  at  the  port  of  departure,  or  from  the  medical  officer,  where  such 
officer  has  been  detailed  by  the  Piesident  of  the  United  States  for  that  purpose,  a  bill  of 
health  in  duplicate,  in  the  form  prescribed  by  the  Department  of  Public  Health,  setting 
forth  the  sanitary  history  and  condition  of  said  vessel,  and  that  it  has  in  all  respects  com- 
plied with  the  rules  and  regulations  in  such  cases  prescribed  for  securing  the  best  sani- 
tary condition  of  the  said  vessel,  its  cargo,  passengers  and  crew ;  and  said  consular,  or 
medical  officer  is  required  before  granting  such  duplicate  bill  of  health,  to  be  satisfied 
that  the  matters  and  thmgs  therein  stated  are  true  ;  and  for  his  services  in  that  behalf  he 
shall  be  entitled  to  demand  and  receive  such  fees  as  shall  by  lawful  regulations  be 
allowed,  to  be  accounted  for  as  is  required  in  other  cases. 

The  President  of  the  United  States  in  his  discretion  is  hereby  authorized  to  detail  any 
medical  officer  of  the  government  to  serve  in  the  office  of  the  consul  at  any  foreign  port 
for  the  purpose  of  furnishing  information,  and  making  the  inspection,  and  giving  the 
bills  of  health  hereinbefore  mentioned.  Any  vessel  clearing  and  sailing  from  any  such 
port,  without  such  bill  of  health,  and  entering  any  port  of  the  United  States  shall,  upon 
conviction  of  the  master  thereof,  forfeit  to  the  United  States  not  more  than  $5,000,  the 
amount  to  be  determined  by  the  court,  which  shall  be  a  lien  on  the  same  to  be  recovered 
by  proceedings  in  the  proper  district  court  of  the  United  States.  In  such  proceedings 
the  United  States  District  Attorney  for  such  district  shall  appear  on  behalf  of  the 
United  States;  and  all  such  proceedings  shall  be  conducted  in  accordance  with  the  rules 
and  laws  governing  cases  of  seizure  of  vessels  for  violation  of  the  revenue  laws  of  the 
United  States. 

Sec.  10.  That  the  Commissioner  of  Public  Health  shall  from  time  to  time,  issue  to 
the  consular  officers  of  the  United  States  and  to  the  medical  officers,  serving  at  any 
foreign  port,  and  otherwise  make  publicly  known,  the  rules  and  regulations  made  by 
him,  to  be  used  and  complied  with  by  vessels  in  foreign  ports,  for  securing  the  best  sani- 
tary condition  of  such  vessels,  their  cargoes,  passengers  and  crew,  before  their  departure 
for  any  port  in  the  United  States,  and  in  the  course  of  the  voyage  ;  and  all  such  other 
rules  and  regulations  as  shall  be  observed  in  the  inspection  of  the  same  on  the  arrival 
thereof  at  any  quarantine  station  at  the  port  of  destination,  and  for  the  disinfection  and 
isolation  of  the  same,  and  the  treatment  of  the  cargo  and  persons  on  board,  so  as  to  pre- 
vent the  introduction  of  cholera,  yellow  fever,  leprosy,  bubonic  plague,  small-pox,  or  other 
contagious  or  infectious  diseases ;  and  it  shall  be  unlawful  for  any  vessel  to  enter  said 
port  to  discharge  its  cargo  or  land  its  passengers  except  upon  a  certificate  of  the  health 
officer  at  such  quarantine  station,  certifying  that  said  rules  and  regulations  have  in  all 
respects  been  observed  and  complied  with,  as  well  on  his  part  as  on  the  part  of  the  said 
vessel  and  its  master,  in  respect  to  the  same  and  to  its  cargo,  passengers  and  crew  ;  and 
the  master  of  every  such  vessel  shall  produce  and  deliver  to  the  collector  of  customs  at 
said  port  of  entry,  together  with  the  other  jjapers  of  the  vessel,  the  said  bills  of  health 
required  to  be  obtained  at  the  port  of  departure,  and  the  certificate  herein  required  to  be 
obtained  from  the  health  officer  at  the  port  of  entry;  and  that  the  bills  of  health  herein 
prescribed  shall  be  considered  as  part  of  the  ship's  pajiers,  and  when  duly  certified  to  by 
the  proper  consular  officer,  or  other  officer  of  the  United  States,  over  his  official  signa- 
ture and  seal,  shall  be  accepted  as  evidence  of  the  statements  therein  contained  in  any 
court  of  the  United  States. 
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Sec.  II.  That  the  Commissioner  of  Public  Health  shall,  and  at  such  times  as  he  may 
deem  necessary,  examine  the  quarantine  regulations  of  all  State  and  municipal  boards  of 
health,  or  detail  an  officer  of  .the  said  department  to  make  such  examinations,  and  shall 
cooperate  with  and  aid  all  State,  municipal,  and  local  boards  of  health  in  the  execution 
and  enforcement  of  the  rules  and  regulations  made  by  the  Department  of  Public  Health 
under  the  provisions  of  this  act,  or  any  other  act  of  the  Congress  of  the  United  States 
providing  for  a  quarantine  against  disease,  and  to  prevent  the  introduction  of  contagious 
and  infectious  diseases  into  the  United  States  from  foreign  countries,  and  into  one  State 
or  Territory,  or  the  District  of  Columbia,  from  another  State  or  Territory,  or  the  Dis- 
trict of  Columbia;  and  all  rules  and  regulations  made  shall  operate  uniformly  and  in  no 
manner  discriminate  against  any  port  or  place;  and  at  such  ports  and  places  within  the 
United  States  as  have  no  quarantine  regulations  under  State,  Territorial,  or  municipal 
authority,  where  such  regulations  are,  in  the  opinion  of  the  Commissioner  of  Public 
Health,  necessary  to  prevent  the  introduction  of  contagious  and  infectious  diseases  into 
the  United  States  from  foreign  countries,  or  into  one  State  or  Territory,  or  the  District 
of  Columbia,  from  another  State  or  Territory,  or  the  District  of  Columbia,  and  at  such 
ports  and  places  within  the  United  States  where  quarantine  regulations  exist  under  the 
authority  of  the  State,  Territory,  or  municipality  which,  in  the  opinion  of  the  Commis- 
sioner of  Public  Health,  are  not  sufficient  to  prevent  the  introduction  of  such  diseases 
into  the  United  States,  or  into  one  State  or  Territory,  or  the  District  of  Columbia,  from 
another  State  or  Territory,  or  the  District  of  Columbia,  the  Commissioner  of  Public 
Health,  if  in  his  judgment  it  is  necessary  and  proper,  shall,  with  the  advice  and  approval 
of  the  advisory  council,  make  such  additional  rules  and  regulations  as  may  be  necessary 
to  prevent  the  introduction  of  such  diseases  into  the  United  States  from  foreign  coun- 
tries, or  into  one  State  or  Territory,  or  the  District  of  Columbia,  from  another  State  or 
Territory,  or  the  District  of  Columbia,  and  when  said  rules  and  regulations  have  been 
made  and  approved  by  the  President  of  the  United  States,  they  shall  be  promulgated  by 
the  Commissioner  of  Public  Health  and  enforced  by  the  sanitary  authorities  of  the  States, 
Territories,  and  municipalities,  where  the  State,  Territorial,  or  municipal  health  authori- 
ties will  undertake  to  execute  and  enforce  them ;  but  if  the  State,  Territorial,  or  munici- 
pal authorities  shall  fail  or  refuse  to  enforce  said  rules  and  regulations,  the  President  of 
the  United  States  shall  empower  the  Commissioner  of  Public  Health  to  execute  and 
enforce  the  same  and  adopt  such  measures  as  in  his  judgment  shall  be  necessary  to  pre- 
vent the  introduction  or  spread  of  such  diseases,  and  may  detail  or  appoint  officers  for 
that  purpose.  The  Commissioner  of  Public  Health  shall  make  such  rules  and  regula- 
tions, with  the  advice  and  consent  of  the  advisory  council,  and  approved  by  the  Presi- 
dent of  the  United  States,  as  are  necessary  to  be  observed  by  vessels  at  the  port  of 
departure  and  on  the  voyage,  where  such  vessels  sail  from  any  foreign  port  or  place  in 
the  United  States,  to  secure  the  best  sanitary  condition  of  such  vessel,  her  cargo,  pas- 
sengers and  crew,  which  shall  be  published  and  communicated  to,  and  enforced  by,  the 
consular  officers  of  the  United  States.  None  of  the  penalties  herein  imposed  shall 
attach  to  any  vessel,  or  owner,  or  officer  thereof,  until  a  copy  of  this  act,  with  the  rules 
and  regulations  made  in  pursuance  thereof,  has  been  posted  up  in  the  office  of  the  con- 
sul, or  other  consular  officer  of  the  United  States,  for  ten  days,  in  the  port  from  which 
said  vessel  sails;  and  the  certificate  of  such  consul,  or  consular  officer,  over  his  official 
signature,  shall  be  competent  evidence  of  such  posting  in  any  court  of  the  United  States. 

Sec.  12.  That  on  the  arrival  of  an  infected  vessel  at  any  port  not  provided  with 
proper  facilities  for  treatment  of  the  same,  the  Commissioner  of  Public  Health  may  re- 
mand said  vessel,  at  its  own  expense,  to  the  nearest  National  or  other  quarantine  station, 
where  accommodations  and  appliances  are  provided  for  the  necessary  disinfection  and 
treatment  of  the  vessel,  passengers  and  cargo  ;  and  after  treatment  of  any  infected  vessel 
at  a  National  quarantine  station,  and  after  certificate  shall  have  been  given  by  the  United 
States  quarantine  officer  at  such  said  station  that  the  vessel,  cargo  and  passengers  are 
each  and  all  free  from  infectious  disease,  or  danger  of  conveying  the  same,  said  vessel 
shall  be  admitted  to  entry  to  any  port  of  the  United  States  named  within  the  certificate. 
But  at  any  ports  where  sufficient  quarantine  provision  has  been  made  by  State,  Territo- 
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lial  or  local  authorities,  the  Commissioner  of  Public  Health  may  direct  vessels  bound  for 
said  ports,  to  undergo  quarantine  at  such  said  State,  Territorial  or  local  station. 

Sec.  13.  That  whenever  it  shall  be  shown  to  the  satisfaction  of  the  President  of  the 
United  States  that  by  reason  of  the  existence  of  cholera,  yellow  fever,  or  other  infectious 
or  contagious  diseases  in  a  foreign  country,  there  is  danger  of  the  introduction  of  the  same 
into  the  United  States,  and  that  notwithstanding  the  quarantine  defence,  this  danger  is  so 
increased  by  the  introduction  of  persons  or.property  from  such  country  that  a  suspension 
of  the  right  to  introduce  the  same  is  demanded  in  the  interest  of  the  public  health,  the 
President  shall  have  power  to  prohibit,  in  whole  or  in  part,  the  introduction  of  persons 
and  property  from  such  countries  or  places  as  he  shall  designate,  and  for  such  period  of 
time  as  he  may  deem  necessary. 

Sec.  14.  That  whenever  the  proper  authorities  of  a  State  or  Territory  shall  surrender 
to  the  United  States  the  use  of  the  buildings  and  disinfecting  apparatus  at  a  State  quar- 
antine station,  the  Commissioner  of  Public  Health  shall  be  authorized  to  receive  them 
and  to  pay  a  reasonable  comjiensation  to  the  State  or  Territory  for  their  use,  if  in  his 
opinion  they  are  necessary  to  the  United  States. 

Sec.  15.  That  whenever  necessary  there  shall  be  purchased  or  erected,  under  the 
orders  of  the  Commissioner  of  Public  Health,  with  the  approval  of  the  Secretary  of  the 
Treasury,  suitable  warehouses  with  walls  and  enclosures,  where  merchandise  may  be 
unladen  and  deposited  from  any  vessel  which  shall  be  subject  to  a  quarantine  or  other 
restraint,  pursuant  to  the  health  laws  of  any  State,  at  such  convenient  places  therein  as 
the  safety  of  the  public  revenue  and  the  observance  of  such  health  laws  may  require. 

Sec.  16.  That  whenever  the  cargo  of  a  vessel  is  unladen  at  some  other  place  than  the 
port  of  entry  or  delivery  under  the  foregoing  provisions,  all  the  articles  of  such  cargo 
shall  be  deposited,  at  the  risk  of  the  parties  concerned  therein,  in  such  public  or  other 
warehouses  or  enclosures,  as  the  collector  of  customs  shall  designate,  there  to  remain 
under  the  joint  custody  of  such  collector  and  of  the  owner  or  master,  or  other  person 
having  charge  of  such  vessel,  until  the  same  are  entirely  unladen  or  discharged,  and  until 
the  articles  so  deposited  may  be  safely  removed  without  contravening  such  health  laws. 
And  when  such  rem'oval  is  allowed,  the  collector  having  charge  of  such  articles  may  grant 
permits  to  the  respective  owners  or  consignees,  their  factors  or  agents,  to  receive  all  mer- 
chandise which  has  been  entered,  and  the  duties  accruing  upon  which  have  been  paid, 
upon  the  payment  by  them  of  a  reasonable  rate  of  storage,  which  shall  be  fixed  by  the 
Secretary  of  the  Treasury  for  all  public  warehouses  and  enclosures. 

Sec.  17.  That  the  master  of  any  vessel  employed  in  transporting  passengers  between 
the  United  States  and  Europe,  is  authorized  to  maintain  good  discipline,  and  such  habits 
of  cleanliness  among  the  passengers  as  will  tend  to  the  preservation  and  promotion  of 
health;  and  to  that  end  he  shall  cause  such  regulations  as  he  may  adopt  for  this  purpose 
to  be  posted  up,  before  sailing,  on  board  such  vessel  in  a  place  accessible  to  such  passen- 
gers, and  shall  keep  the  same  so  posted  up  during  the  voyage.  Such  master  shall  cause 
the  apartments  occupied  by  such  passengers  to  be  kept  at  all  times  in  a  clean,  healthy 
state  ;  and  the  owners  of  every  such  vessel  so  employed  are  required  to  construct  the 
decks,  and  all  parts  of  the  apartments,  so  that  they  can  be  thoroughly  cleansed  ;  also  to 
provide  a  safe,  convenient  privy  or  water-closet  for  the  exclusive  use  of  every  one  hun- 
dred passengers.  The  master  shall  also,  when  the  weather  is  such  that  the  passengers 
cannot  be  mustered  on  deck  with  their  bedding,  and  at  such  other  times  as  he  may  deem 
necessary,  cause  the  deck  occupied  by  such  passengers  to  be  cleansed  with  chloride  of 
lime,  or  some  other  equally  efficient  disinfecting  agent.  And  for  each  neglect  or  viola- 
tion of  any  of  the  provisions  of  this  section,  the  master  and  owner  of  any  such  vessel 
shall,  upon  conviction  thereof,  be  severally  liable  to  the  United  States  in  a  penalty  of  one 
hundred  dollars,  to  be  recovered  in  any  circuit  or  district  court  within  the  jurisdiction  of 
which  such  vessel  may  arrive,  or  from  which  she  is  about  to  depart,  or  at  any  place  where 
the  owner  or  master  may  l)e  found,  or  to  imprisonment  of  not  less  than  thirty  days,  or  by 
both  fine  and  im]3risonment,  in  the  discretion  of  the  court. 

Sec.  18.  That  whenever  the  evidence  shall  appear  conclusive  to  the  President  of  the 
United  States  that  cholera,  yellow  fever,  typhus  fever,  typhoid  fever,  small-pox,  diphthe- 
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ria  or  other  plague,  exists  in  any  State  or  Territory,  or  in  the  District  of  Columbia,  to 
such  an  extent  that  there  is  great  danger  of  the  spread  of  such  disease  into  other  States, 
Territories,  or  the  District  of  Columbia,  by  means  of  vessels  and  vehicles  engaged  in  the 
transportation  of  goods,  passengers,  and  the  United  States  mail,  by  land  and  water,  or  by 
persons  traveling,  on  foot  or  otherwise,  he  is  hereby  authorized  to  call  together  the  Com- 
missioner of  Public  Health  and  advisory  council  to  take  such  action  as  may  be  necessary 
to  prevent  the  spread  of  such  disease  from  one  State  or  Territory  into  another,  or  from 
any  State  or  Territory  into  the  District  of  Columbia,  or  from  the  District  of  Columbia 
into  any  State  or  Territory,  and  the  Commissioner  of  Public  Health  shall  make  such 
rules  and  regulations,  by  and  with  the  advice  and  consent  of  the  advisory  council,  and  the 
approval  of  the  President  of  the  United  States,  as  may  be  necessary  to  meet  the  emer- 
gency, and  all  such  rules  and  regulations  shall  have  the  force  of  law,  and  supersede  all 
other  rules,  laws  or  regulations  for  the  time  being  at  the  place  designated,  and  any  one 
violating  any  such  rules  and  regulations,  shall,  upon  conviction  thereof,  be  subject  to  ar- 
rest and  imprisonment  for  a  period  of  not  less  than  thirty  days.  The  Commissioner  of 
Public  Health  may  temporarily  employ  such  inspectors  and  other  persons  as  may  be  nec- 
essary to  execute  all  rules  and  regulations  adopted  as  aforesaid  to  stamp  out  and  prevent 
the  spread  of  such  disease. 

Sec.  19.  That  the  Commissioner  of  Public  Health  or  any  one  appointed  by  him  may 
with  the  approval  of  the  Secretary  of  the  Treasury,  select  suitable  localities  for  estab- 
lishing stations  on  rivers  and  other  lines  of  interstate  commerce  and  travel  by  railroads, 
and  may  cause  to  be  erected  necessary  temporary  buildings  for  the  disinfection  of  passen- 
gers, baggage,  cargoes,  vessels  and  vehicles,  and  may  enforce  such  rules  and  regulations, 
relating  thereto  as  may  have  been,  or  may  be,  prescribed  therefor. 

Sec.  20.  That  the  Secretary  of  the  Treasury  is  authorized  whenever  a  conformity  to 
such  quarantines  and  health  laws  requires  it,  and  in  respect  to  vessels  subject  thereto, 
to  prolong  the  terms  limited  for  the  entry  of  the  same,  and  the  report  of  the  entry  of 
their  cargoes,  and  to  vary  or  dispense  with  any  other  regulations  applicable  to  such  re- 
ports or  entries.  No  part  of  the  cargo  of  any  vessel  shall,  however,  in  any  case  be  taken 
out  or  unladen  therefrom  otherwise  than  is  allowed  by  law,  or  according  to  the  regulations 
and  rules  adopted  and  promulgated  by  the  Commissioner  of  Public  Health  under  the 
provisions  of  this  act,  or  any  existing  act. 

Sec.  21.  That  the  Commissioner  of  Public  Health  and  the  advisory  council  created 
under  this  act,  shall  devise  such  means  and  methods  as  they  may  deem  most  effective  to 
control  and  exterminate  all  domestic  diseases  transmitted  by  contact,  such  as  phthisis 
pulmonalis  or  tuberculosis,  diphtheria,  scarlet  fever,  small-pox,  leprosy  and  all  diseases 
dangerous  to  the  public  health.  That  the  said  Department  of  Public  Health  may,  under 
the  direction  of  the  Commissioner  of  Public  Health,  make  investigations,  both  in  the 
United  States  and,  if  necessary,  in  foreign  countries,  into  the  nature,  origin,  and  preven- 
tion of  contagious,  epidemic  and  other  diseases,  and  the  causes  and  conditions  of  particu- 
lar outbreaks  of  disease  in  the  United  States,  and  in  order  that  said  experiments  may  be 
made,  the  Commissioner  of  Public  Health  shall,  if  necessary,  enlarge  the  laboratories  of 
the  Marine  Hospital  Service,  erect  and  maintain  such  other  laboratories  as  maybe  neces- 
sary, and  to  equip  said  laboratories  with  the  best  appliances  obtainable  for  investigation 
into  the  causes  of  disease  and  how  to  prevent  and  obliterate  the  same. 

Sec.  22.  That  the  Commissioner  of  Public  Health  may  engage  the  services  of  experts, 
not  to  exceed  six  in  number,  in  such  laboratories  in  the  United  States  as  are  best  adapted 
by  location,  equipment  or  special  fitness,  to  aid  the  Department  of  Public  Health  in  mak- 
ing investigations,  the  pay  to  be  allowed  such  experts  to  be  fixed  by  the  Commissioner  of 
Public  Health.  It  shall  also  be  the  duty  of  the  said  department  to  investigate  the  best 
method  for  the  disposal  of  sewage,  the  protection  of  public  water  supplies,  to  ascertain 
the  best  sanitary  methods,  to  investigate  all  matters  which  relate  to  the  public  health,  and 
to  gather  statistics  relating  to  marriages,  births,  and  deaths,  and  cause  of  death,  and  when 
the  same  can  be  done  without  prejudice  to  the  public  service,  the  President  of  the  United 
States  may  detail  officers  from  the  several  departments  of  the  government  for  temporary 
duty  to  act  under  the  direction  of  said  department,  to  carry  out  the  provisions  of  this  act, 
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and  all  other  acts  of  the  Congress  of  the  United  States  providing  for  a  quarantine 
against  disease  and  to  prevent  the  spread  of  any  disease  within  the  United  States. 

Sec.  23.  That  the  Secretary  of  the  Department  of  Agriculture,  and  the  Commisioner 
of  the  Department  of  Labor  shall  respectively  furnish  for  the  use  of  the  Department  of 
Public  Health  such  information  as  they  shall  from  time  to  time  gather  upon  the  following 
and  kindred  subjects,  to  wit:  I.  The  investigation  of  foods;  also  drugs,  liquors  and 
wines,  their  standard  of  purity  and  their  adulterations.  2.  The  transmission  of  disease 
from  animal  to  man  and  vice  versa,  such  as  tuberculosis,  glanders,  etc.  3.  The  statistics 
of  climate  with  relation  to  infectious  and  other  diseases.  4.  The  statistics  and  conditions 
relating  to  consanguineous  and  other  marriages  liable  to  produce  physically  and  mentally 
defective  offspring  ;  and  any  information  leading  to  race  improvement  through  better 
marriage  selection  than  obtains  at  present.  5.  The  statistics  relating  to  child  labor  and 
to  confined  and  unhealthy  occupations,  etc. 

Sec.  24.  That  it  shall  be  lawful  for  the  Commissioner  of  Public  Health,  when  in  his 
judgment  it  may  seem  necessary  to  confer  upon  any  municipal  or  local  health  officer,  or 
health  authority,  through  the  State  or  Territorial  authorities  in  which  he  may  have  juris- 
diction, power  also  to  enforce  the  provisions  of  this  act  and  any  rules  and  regulations 
made  in  pursuance  thereof,  and  any  person  who  shall  knowingly  disobey  or  violate  any 
order,  rule  or  regulation  made  pursuant  to  the  authority  herein  conferred,  shall,  upon 
conviction  thereof,  be  deemed  guilty  of  a  misdemeanor  punishable  by  a  fine  of  not  less 
than  $500,  or  by  imprisonment  for  a  period  of  not  less  than  one  year. 

Sec.  25.  That  the  Commissioner  of  Public  Health  shall  make  an  annual  report  of 
the  operations  of  the  Department  to  Congress  with  such  recommendations  as  he  may 
deem  important  to  the  ]3ublic  interest ;  and  said  report,  if  ordered  to  be  printed  by  Con- 
gress, shall  be  aone  under  the  direction  of  the  Commissioner  of  Public  Health,  and  that 
all  mail  matter  of  whatever  class  relative  to  the  Department  of  Public  Health  and  its 
duties,  and  addressed  to  the  Commissioner  of  Public  Health  and  indorsed  "  Official 
Business,  Department  of  Public  Health,"  or  mailed  by  said  department,  shall  be  trans- 
ported free  of  postage;  and  if  any  person  shall  make  use  of  such  indorsement  to  avoid 
the  payment  of  postage  in  his  private  letter,  package  or  other  matter  in  the  mail,  the 
person  so  offending  shall,  upon  conviction  thereof,  be  deemed  guilty  of  a  misdemeanor 
and  be  subject  to  the  penalty  prescribed  by  the  existing  law. 

Sec.  26.  That  the  Commissioner  of  Public  Health  is  authorized  to  appoint  for  duty 
not  to  exceed  six  sanitary  inspectors,  at  a  salary  not  to  exceed  jSl,8oo  per  annum  each,  and 
their  necessary  actual  traveling  expenses  ;  at  least  two  of  these  inspectors  shall  be  experts 
in  quarantine  matters,  two  shall  be  skilled  bacteriologists,  and  one  shall  be  an  expert  statis- 
tician. The  Commissioner  of  Public  Health  is  authorized  to  employ  one  chief  clerk  at 
a  salary  of  $1,800;  one  clerk  of  class  three  at  $1,400;  and  one  clerk  of  class  two  at 
$1,400;  and  four  clerks  at  .$1,000  each,  one  messenger  at  $800,  one  stenographer  at  $800, 
one  watchman  at  $600  ]Jer  annum. 

Sec.  27.  That  any  officer,  or  person  acting  as  an  officer,  or  agent  at  any  quarantine 
station,  or  other  person  employed  to  aid  in  preventing  the  spread  of  disease,  who  shall 
wilfully  violate  any  quarantine  laws  of  the  United  States,  any  of  the  provisions  of  this 
act,  or  any  of  the  rules  and  regulations  made  and  promulgated  as  provided  for  in  this 
act,  or  any  other  act  of  the  Congress  of  the  United  States  providing  for  and  regulating 
quarantine  against  disease,  or  to  aid  and  prevent  the  spread  of  any  disease  within  the 
United  States,  or  any  lawful  order  of  his  superior  officer,  or  officers,  shall  be  deemed 
guilty  of  a  misdemeanor,  and  upon  conviction  thereof  shall  be  punished  by  a  fine  of  not 
more  than  $500,  or  imprisonment  for  not  more  than  one  year,  or  both,  in  the  discretion 
of  the  court. 

Sec.  28.  That  when  any  common  carrier  or  officer,  agent,  or  employe  of  any  common 
carrier,  shall  wilfully  violate  any  of  the  quarantine  laws  of  the  United  States,  or  the  rules 
and  regulations  made  and  promulgated  as  provided  for  in  this  act,  or  any  other  act  of  the 
Congress  of  the  United  States  regulating  and  maintaining  a  quarantine  against  disease, 
and  to  prevent  the  spread  of  diser.se  within  the  United  .States,  such  common  carrier,  offi- 
cer, agent,  or  employe  shall  be  deemed  guilty  of  a  disdemeanor,  and  shall  upon  convic- 
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tion  thereof  be  punished  by  a  fine  of  not  more  than  $500,  or  imprisonment  for  not  more 
than  two  years,  or  both,  in  the  discretion  of  the  court. 

Sec.  29.  That  any  person  who  shall  wilfully  violate  any  rule  or  regulation  made  and 
promulgated  by  authority  of  this  act,  or  any  other  act  of  the  Congress  of  the  United 
States,  providing  for  a  quarantine  against  disease,  and  to  prevent  the  spread  of  any  dis- 
ease within  the  United  States,  shall  be  deemed  guilty  of  a  misdemeanor,  and  upon  con- 
viction thereof  shall  be  punished  by  a  fine  of  not  more  than  %yx>,  or  imprisonment  for 
not  more  than  two  years,  or  both,  in  the  discretion  of  the  court. 

Sec.  30.  All  convictions  for  the  violation  of  any  of  the  provisions  of  this  act,  or  any 
other  act  of  the  Congress  of  the  United  States,  providing  for  a  quarantine  against  dis- 
ease, and  to  prevent  the  spread  of  any  disease  within  the  United  States,  shall  be  tried  in 
the  district  wherein  the  offence  was  committed,  and  it  shall  be  the  duty  of  the  United 
States  district  attorney  for  such  district  to  appear  on  behalf  of  the  United  States,  and  all 
trials  and  proceedings  shall  be  conducted  in  accordance  with  the  rules  and  laws  governing 
crimmal  cases  triable  in  the  United  States  courts. 

Sec.  31.  That  all  rules  made  and  promulgated,  adopted  and  published  pursuant  to 
the  provision  of  an  act  entitled  "An  act  granting  additional  quarantine  powers  and  im- 
posing additional  duties  upon  the  Marine  Hospital  Service,"  approved  Feb.  15,  1893, 
shall  remain  in  force  until  the  same  are  annulled,  changed,  or  modified,  as  provided  for 
by  this  act,  and  other  acts  of  Congress  providing  for  quarantine  against  diseases,  and  the 
spread  of  any  disease  within  the  United  States. 

Sec.  32.  That  all  rules  and  regulations  made  and  promulgated  to  enforce  the  provi- 
sions of  this  act,  or  any  other  act  of  the  Congress  of  the  United  States,  providing  for  a 
quarantine  against  disease,  and  to  prevent  the  spread  of  any  disease  within  the  United 
States,  shall  be  approved  by  the  President  of  the  United  States,  and  when  approved  by 
him  shall  have  all  the  force  and  effect  of  law. 

Sec.  33.  That  the  Commissioner  of  Public  Health  shall  annually  submit  to  the  Secre- 
tary of  the  Treasury,  for  transmission  to  Congress,  estimates  of  the  expense  necessary  to 
maintain  properly  the  Department  of  Public  Health  for  the  ensuing  year.  That  there 
shall  be,  ^nd  hereby  is,  appropriated  out  of  the  moneys  in  the  Treasury  and  not  other- 
wise appropriated,  the  sum  of  $7^,000  for  the  purpose  of  this  act.  The  sum  of  $1,000,- 
000  already  appropriated  and  known  as  an  emergency  fund  to  be  expended  by  the  Presi- 
dent of  the  United  States  or  the  balance  thereof  not  already  expended,  shall  be  a  fund 
and  held  and  expended  at  the  discretion  of  the  President  of  the  United  States  in  the 
execution  of  the  provisions  of  this  act. 

Sec.  34.  Sec.  i.  Chapter  19,  Supplement  to  the  Revised  Statutes,  Vol.  I,  second  edi- 
tion, revised  and  continued  (page  637),  is  hereby  amended  so  as  to  read  as  follows : 

Sec.  I.  Be  it  enacted,  etc.,  That  medical  officers  of  the  Marine  Hospital  Service  of  the 
United  States  shall  hereafter  be  appointed  by  the  President,  by  and  with  the  advice  and 
consent  of  the  Senate,  and  no  person  shall  be  so  appointed  until  after  passing  a  satisfac- 
tory examination  in  the  several  branches  of  medicine,  surgery  and  hygiene  before  a  board 
of  medical  officers  of  said  service.  Said  examination  shall  be  conducted  according  to 
rules  prepared  by  the  Commissioner  of  Public  Health  and  approved  by  the  advisory 
council  and  the  President. 

Sec.  35.  Sec.  4,796  and  4,082,  Revised  Statutes  of  1878,  Chapter  66,  laws  of  1878, 
Supplement  to  Revised  Statutes,  Vol.  l,  second  edition,  revised  and  continued:  "An  act 
to  prevent  the  introduction  of  contagious  or  infectious  diseases  into  the  United  States." 

Paragraph  9,  chapter  130,  laws  of  1875,  same  supplement:  "An  act  making  appropri- 
ations for  sundry  civil  expenses  of  the  Government  for  the  fiscal  year  and  for  other  pur- 
poses." , 

Sec.  7,  chapter  156,  laws  of  1875,  same  supplement :  "An  act  to  promote  economy  and 
efficiency  in  the  Marine  Hospital  Service." 

Chapter  51,  laws  of  1890,  same  supplement:  "An  act  to  prevent  the  introduction  of 
contagious  diseases  from  one  State  to  another,  and  for  the  punishment  of  certain 
offences." 

Paragraph  5,  chapter  195,  passed  July  16,  1892. 
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Paragraph  3,  chapter  211,  passed  March  3,  1893. 
Paragraph  6,  chapter  174,  passed  July  31,  1894. 

Chapter  300  :  An  act  amendatory  to  the  aforesaid,  passed  Aug.  18,  1894. 
Paragraph  9,  chapter  177,  passed  March  2,  1895. 

Chapter  114,  Supplement  of  the  Revised  Statutes,  Vol.  2,  laws  of  1893:  "An  act 
granting  additional  quarantine  powers  and  imposing  additional  duties  upon  the  Marine 
Hospital  Service,"  and  all  other  acts,  or  parts  of  acts,  inconsistent  herewith,  or  repugnant 
to  the  provisions  of  this  act,  are  hereby  repealed. 

Sec.  36.  This  act  shall  take  effect  and  be  in  force  sixty  days  after  its  passage,  within 
which  time  the  Commissioner  of  Public  Health  and  Assistant  Commissioner  of  Public 
Health  may  be  appointed. 


DISCUSSION   ON  THE  REPORT   OF  THE  COMMITTEE  ON 
PUBLIC  HEALTH  LEGISLATION. 

Dr.  Preston  H.  Bailhache,  of  Washington,  D.  C. — I  have  but  a  few 
words  to  say  in  reference  to  this  report.  As  an  old  member  of  the  As- 
sociation, probably  one  of  the  oldest,  I  think  it  would  be  well  for  the 
Association  to  think  twice  before  it  adopts  or  endorses  the  recommenda- 
tion of  the  executive  committee.  Incidentally,  before  I  say  anything 
further,  I  want  to  correct  a  statement  made  yesterday,  that  the  American 
Medical  Association  accepted  the  bill,  or  a  similar  bill  to  the  one  we 
have  now.  The  bill  was  simply  received  by  the  American  Medical  Asso- 
ciation and  the  committee  continued,  and  according  to  parliamentary 
law,  a  matter  that  is  received  is  not  necessarily  accepted.  I  have  nothing 
to  say  as  to  its  merits,  but  we  have  at  this  time  only  a  few  members 
present  out  of  a  large  number,  five  hundred  or  more.  It  is  too  important 
a  matter  to  pass  upon  without  thoroughly  and  carefully  considering  it. 
At  the  Pan-American  Medical  Congress  a  resolution  was  offered  in  regard 
to  national  health  matters  and  the  Pan-American  Medical  Congress 
stamped  it  as  improper  to  offer  or  to  endorse  anything  for  one  portion  of 
the  congress,  as,  for  instance,  the  United  States.  I  hold  that  it  is  im- 
proper for  an  international  association,  such  as  this,  to  recommend  na- 
tional legislation  for  the  United  States.  I  do  not  think  our  Mexican  or 
Canadian  friends  would  be  willing  for  us  to  go  to  Mexico  or  Canada  and 
recommend  anything  for  them  to  adopt.  I  consider  this  matter  entirely 
on  that  ground.  It  should  be  considered  quietly  and  judiciously 
and  with  regard  to  the  merits  of  the  case  simply  on  the  ground  of  pro- 
priety. 

Dr.  Albert  L.  Gihon. — Surgeon  Bailhache  himself  is  the  very  man 
who,  in  an  official  report  to  the  Supervising  Surgeon-General  of  the  Ma- 
rine Hospital  Service  and  to  the  secretary  of  the  treasury,  complained 
that  a  retired  medical  officer  of  the  navy  had  taken  out  that  language  from 
a  resolution  which  he  put  in  expecting  this  Association  to  endorse  the 
United  States  Marine  Hospital  Service.  He,  himself,  with  his  present 
knowledge  of  impropriety,  committed  that  impropriety,  and  criticised 
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me  in  an  official  report  for  having,  as  he  says,  influenced  the  executive 
committee  of:  this  Association  to  strike  it  out.  That  is  all  I  have  to 
say. 

Dr.  C.  D.  Smith. — It  seems  to  me  that  the  controversy  as  to  how  far 
Dr.  Bailhache  has  been  consistent  has  nothing  whatever  to  do  with  the 
principle  involved  in  the  consideration  of  this  question.  It  is  entirely 
out  of  place  for  an  international  association  to  recommend  to  any  gov- 
ernment any  particular  form  of  legislation  for  its  own  country.  It 
seems  to  me  that  the  point  made  by  Dr.  Bailhache  is  well  taken. 

Dr.  Edward  O.  Shakespeare,  of  Philadelphia. — I  think  such  an  im- 
portant matter  as  this  coming  before  a  great  international  body  should 
not  pass  without  careful  consideration.  It  is  not  as  a  friend  or  an  enemy 
of  any  established  department  of  health,  either  local  or  national,  that  I 
wish  to  discuss  this  report;  nor  has  it  any  reference  whatever  to  the  per- 
sonal relations  or  feelings  which  I  may  have  towards  any  member  of  this 
Association,  or  to  the  national  officers  of  health,  either  of  the  Marine 
Hospital  Service,  navy  or  army  ;  but  it  is  solely  with  reference  to  the  peo- 
ple in  general  of  the  United  States  that  I  wish  to  say  a  few  words 
regarding  any  important  legislation  which  is  proposed  to  be  recommended 
to  congress.  I  have  read  this  bill  since  receiving  a  copy  of  it  yesterday, 
with  considerable  care,  and  it  has  especially  interested  me  from  the  fact 
that  several  years  ago  I  was  a  member  of  a  committee  which  probably 
started  the  ball  rolling  in  favor  of  national  legislation  for  the  protection 
of  public  health,  in  so  far  as  it  might  be  threatened  by  conditions  in  the 
East.  As  one  of  the  members  of  that  committee  I  endeavored  strenu- 
ously to  advocate  with  my  tongue,  and  with  my  pen,  and  on  all  occasions, 
the  principle  of  national  control  of  quarantine  as  paramount  to  the 
rights  or  claims  of  any  local  health  organization.  This  I  did  from  the 
standpoint  of  interest  which  every  citizen  of  the  United  States  has  in 
the  application  of  laws  for  the  protection  of  public  health  in  any  other 
part  of  the  country.  It  is  solely  from  this  standpoint  that  I  have  looked 
at  this  bill,  and  I  find  objections  to  the  enactment  of  such  a  bill  govern- 
ing national  legislation.  I  may  say,  in  order  to  disabuse  the  minds  of 
the  audience  from  any  idea  of  personal  feeling  that  I  may  have  towards 
the  United  States  Marine  Hospital  Service  in  the  stand  which  I  take  to- 
day on  this  question,  that  I  hold  that  this  branch  of  the  national  govern- 
ment was  chiefly  instrumental  in  defeating,  through  its  influence,  one  of 
the  greatest  projects  of  national  legislation  for  the  protection  of  the 
public  health  in  this  country  of  which  I  have  any  knowledge  ;  that  is, 
the  regulation  of  immigration  from  Europe  to  this  country,  in  so  far  as 
public  health  is  concerned.  So  you  may  see  that  it  is  not  from  the  stand- 
point of  any  personal  leaning  towards  the  interests  of  a  body  which  is 
now  clothed  with  certain  national  health  powers  that  I  speak.  I  wish  to 
read  briefly,  in  order  that  I  may  not  be  misunderstood,  some  of  the 
points  which  I  have  jotted  down,  which  occur  to  me  as  objectionable. 
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Some  of  the  weak  and  more  or  less  objectionable  points  of  this  bill  are 
the  following  : 

1.  The  bill  seems  to  be  unnecessarily  long,  and  the  phraseology  to  be 
sometimes  involved  and  ambiguous. 

2.  In  some  important  points,  if  the  bill  in  its  present  form  should 
become  law,  we  would  have  national  health  legislation  tending  even  more 
than  at  present  towards  decentralization  of  power  and  administration, 
and  less  towards  uniformity  and  generality  of  health  laws  and  their  en- 
forcement- 

3.  The  very  essence  and  foundation  of  legislation,  and  the  enforce- 
ment of  it  for  the  protection  of  the  national  health,  comprise  not  only 
uniformity  of  adequate  health  laws  and  regulations,  but  even  more 
necessarily  their  uniform  application  and  enforcement.  This  bill,  to 
my  mind,  does  not  sufficiently  embody  these  two  fundamental  princi- 
ples. 

4.  The  machinery  provided  in  this  bill  for  official  intercourse,  corres- 
pondence and  communication  between  the  proposed  department  of  health 
and  municipalities,  would  seem  to  be  exceedingly  slow  and  cumbersome 
in  its  action. 

5.  The  machinery  provided  in  this  bill  is  bound  for  a  long  time  to 
foster  and  keep  alive  the  already  too  long  tolerated  spirit  of  local  inde- 
pendence in  health  legislation  and  in  the  administration  of  existing  laws. 
It  is  too  slow  moving  in  its  complicated  action  to  deal  promptly 
and  surely  with  sudden  emergencies  of  great  danger  to  the  national 
health. 

6.  The  duties  and  functions  of  the  proposed  commissioner  of  health 
and  of  his  assistant  are  not  sufficiently  defined  ;  neither  is  it  stated  in  the 
bill  that  said  officers  shall  devote  their  whole  time,  energies,  and  scientific 
attainments  to  the  proper  administration  of  these  great  and  responsible 
offices.  These  men  will  have  in  their  care  the  health,  lives,  and  conse- 
quent prosperity  of  eighty  million  of  souls,  and  it  should  not  be  allowable 
for  them  to  either  practice  medicine  or  surgery,  or  conduct,  or  be  con- 
nected with,  any  other  business  which  might  divert  their  attention  and 
services  from  the  engrossing  duties  of  their  public  office. 

7.  The  means  provided  in  this  bill  for  obtaining  information  for  the 
executive  officers  of  the  new  department,  to  be  secured  by  immediate 
subordinates  of  the  health  commissioner,  as  to  the  efficiency  or  laxity  or 
evasion  of  the  general  national  health  laws  and  regulations  are,  it  seems 
to  me,  entirely  inadequate  for  the  purpose  aimed  at.  I  refer  to  the  crea- 
tion of  the  exceedingly  small  corps  of  inspectors,  and  to  the  very  small 
maximum  salary  (Ji,8oo)  which  they  may  receive.  These  inspectors  are 
the  eyes  of  the  health  department,  and  without  intelligent  alertness  the 
most  dangerous  abuses,  inefficiencies,  evasions,  and  irregularities  in  the 
enforcement  of  the  national  health  laws  and  regulations,  may  develop  and 
continue.    The  number  of  these  inspectors  is  greatly  inadequate  ;  and 
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the  salary  proposed  for  them  is  far  too  insignificant  to  secure  and  retain 
for  the  nation  the  services  of  men  whose  reputation  and  independence 
of  character  would  in  themselves  be  a  guarantee  of  capable,  fearless,  and 
unbiased  performance  of  their  most  responsible  duties.  Otherwise  one 
of  the  most  objectionable  features  of  this  bill  becomes  an  insuperable 
and  a  damning  objection  ;  I  refer  to  that  feature  of  the  bill  which  pro- 
vides for  the  enforcement  of  national  health  laws  and  regulations  by 
the  local  state,  or  municipal  health  authorities — a  feature  which  unless 
sharply  and  constantly  controlled  by  the  national  health  department 
through  independent  inspection,  is  bound  often  to  greatly  weaken,  if  not 
indeed  destroy,  the  protective  value  of  national  health  legislation. 

8.  The  means  provided  in  this  bill  for  the  administration  of  this  new 
department  of  national  health,  embracing  so  many  varied  and  most  im- 
portant matters,  interesting  eighty  million  citizens,  seem  to  me  quite  in- 
commensurate with  the  amount  and  vast  responsibility  of  the  work  to  be 
done  by  that  new  department.  It  would  seem  that  a  number  of  clerks 
with  a  small  salary,  working  under  the  direction  of  but  two  executive 
officers,  can  hardly  meet  the  requirements  of  an  intelligent  and 
thoroughly  competent  administration  of  a  great  department  with  vast 
responsibilities. 

Dr.  Cressy  L.  Wilbur,  of  Lansing,  Mich. — I  am  in  favor  of  a  de- 
partment of  public  health,  and  I  wish  to  make  the  point  right  now,  that 
this  Association  has  just  refused  to  stamp  the  collection  of  vital  statistics 
as  a  legitimate  part  of  the  public  health  service,  in  order  that  it  might  be 
used  to  benefit  the  sanitary  work  of  our  Michigan  state  department. 
Now,  I  submit  that  it  would  be  grossly  improper  and  inconsistent  to  pro- 
nounce in  favor  of  a  public  health  department  to  interfere  with  the  best 
interests  of  the  Marine  Hospital  Service. 

Mrs.  John  A.  Scribner,  of  Philadelphia. — I  would  like  to  say,  that  I 
hope  the  recommendation  of  the  executive  committee  will  be  sustained, 
for  the  reason  that  I  believe  that  we  must  creep  before  we  walk.  I  feel 
that  if  we  could  have  a  uniform  law  carried  through  for  the  United 
States  it  would  be  a  step  in  the  right  direction.  Our  friends  from  Mexico 
and  Canada  can  well  afford  to  lend  their  influence  to  a  movement  of  this 
kind. 

Dr.  Wm.  Bailey,  of  Louisville,  Ky. — I  shall  be  very  brief  in  consider- 
ing this  subject.  I  want  to  say  a  word  upon  the  question  raised  by  Dr. 
Bailhache  as  to  whether  an  international  association  should  have  any- 
thing to  do  with  matters  concerning  only  the  United  States.  The  report 
of  the  committee  was  legally  authorized  by  this  Association.  The  com- 
mittee was  appointed  by  this  body  and  has  made  its  report.  If  we  are  not 
permitted  to  take  action  on  it,  then  the  committee  ought  not  to  have  been 
organized  ;  it  ought  not  to  have  been  allowed  to  make  its  report,  but  it 
has  been  accepted,  and  is  now  submitted  for  adoption.  I  think  the  claim 
that  it  is  simply  for  one  nation  will  not  hold  good,  from  the  fact  that  if 
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the  members  north  or  south  of  us  are  not  interested  they  may  not  vote. 
Most  of  the  members  composing  this  Association  live  in  the  United 
States.  This  is  a  matter  in  which  we  are  deeply  interested,  and  I  hold 
that  this  committee  ought  not  to  have  been  appointed  to  work  on  this 
matter  if  we  are  not  ready  to  adopt  or  reject  its  report. 

Mr.  Crosby  Gray,  of  Pittsburg. — I  have  not  had  an  opportunity  of 
reading  this  bill  presented  yesterday,  and  I  do  not  know  whether  it  covers 
the  ground  properly  or  not.  But  I  do  know  it  has  been  offered  here  by 
a  committee  which  has  been  at  work  on  it  for  a  long  time,  and  I  have  no 
doubt  that  it  possesses  a  great  deal  of  merit.  It  has  been  said  that  there 
are  members  of  this  Association  who  are  not  interested  in  this  co-legisla- 
tion. It  has  been  said  that  our  Mexican  and  Canadian  friends  know 
nothing  about  it  and  care  less.  Now,  I  beg  to  say,  Mr.  President,  that 
they  do  know  something  about  it  and  they  care  a  great  deal.  What  is 
wanted  in  this  country,  and  in  all  countries  for  that  matter,  is  an  efficient, 
active  and  reliable  central  health  department  which  it  is  proposed  to 
create  by  this  bill.  Our  Canadian  and  Mexican  friends  are  supplied  to  a 
very  great  extent  with  just  such  organizations.  They  know  we  lack  this 
organization,  and  they  are  vitally  interested  in  this  matter,  almost  to  the 
same  extent  that  the  United  States  is. 

Dr.  U.  O.  B.  Wingate,  of  Milwaukee,  Wis. — In  regard  to  the  drafting 
of  this  bill,  it  has  been  drafted  by  several  gentlemen  who  have  had  a 
great  deal  of  experience  in  practical  sanitation.  While  the  bill  undoubt- 
edly contains  errors,  these  can  be  corrected,  and  probably  will  be  in  com- 
mittee, as  almost  all  bills  are  more  or  less  changed  in  committee,  and 
undoubtedly  some  of  the  features  of  this  bill  may  be  changed.  But  the 
general  intent  of  the  bill,  it  seems  to  me,  gives  the  best  satisfaction  of 
any  bill  that  has  been  drawn  to  those  who  have  carefully  examined  it 
and  have  had  a  large  experience  in  sanitation.  Dr.  Shakespeare  makes 
the  point  of  a  small  provision  for  help  or  offices  that  this  bill  creates  ; 
but  he  neglected  to  state  or  to  show  that  the  bill  contains  provisions 
whereby  the  President  of  the  United  States  may  increase  it  to  any 
amount  he  sees  fit.  The  provisions  of  the  bill  are  very  broad  and  far 
reaching,  and  there  are  many  good  points  in  it  which  I  think  will  be  ob- 
served after  careful  study,  which  will  not  be  noticed  at  a  single  reading  of 
the  bill. 


REPORT  OF  THE  COMMITTEE  ON  SANITATION  WITH  SPE- 
CIAL REFERENCE  TO  DRAINAGE,  PLUMBING  AND  VEN- 
TILATION OF  PUBLIC  AND  PRIVATE  BUILDINGS. 


Presented  by  Mr.  J.  W.  HUGHES,  Montreal,  P.  Q.,  Chairman. 

Mr.  President :  Any  of  the  special  subjects  mentioned  in  the  forego- 
ing title  of  a  special  committee  appointed  at  the  last  annual  meeting  of 
The  American  Public  Health  Association  are  of  sufficient  importance 
to  merit  the  attention  of  a  special  committee,  but  they  are  at  the  same 
time  so  intimately  connected  one  with  another  that  they  cannot  well  be 
separated,  as  plumbing  calls  for  drainage  and  both  for  ventilation.  An 
exhaustive  treatment  of  any  one  of  the  combined  subjects  would  require 
a  volume  and  be  unsuited  to  the  purposes  of  our  convention  ;  therefore, 
I  will  confine  myself  to  one  portion,  namely,  the  ventilation  of  the  plumb- 
ing system  of  a  building;  or  more  correctly,  that  part  of  a  plumbing  sys- 
tem that  serves  for  the  conveyance  of  the  house  wastes,  known  as  sewage, 
and  that  are  to  be  finally  disposed  of  as  far  as  any  particular  building  is 
concerned,  when  they  reach  the  public  sewer. 

It  has  for  some  time  been  accepted  as  an  imperative  requirement  of  a 
properly  planned  plumbing  system  that  provision  be  made  for  a  free  cir- 
culation of  fresh  air  at  all  times,  through  not  only  the  main  internal 
sewer  of  a  building  but  also  through  the  smaller  branches  known  as  the 
waste  pipes  ;  in  other  words,  that  there  be  no  dead  ends,  but  that  each  and 
every  part  of  a  properly  planned  system  of  sewers  for  a  building  be  con- 
stantly swept  by  a  current  of  air,  and  in  carrying  out  this  principle 
provisions  are  made  in  the  planning  of  up  to  date  public  sewer  sys- 
tems for  the  ventilation  of  the  same.  The  private  sewers  and  waste 
pipes  of  a  building  forming  as  they  do  but  a  part  of  the  general  system 
should,  in  my  opinion,  be  treated  as  a  part  of  the  whole,  and  the  attempt 
to  cut  them  off  as  is  done  by  fitting  what  is  known  as  the  intercepting 
trap  is  a  mistake.  First,  because  it  interferes  with  the  basic  principle  of 
the  water  carriage  system  for  the  disposal  of  sewage,  which  is  that  the 
sewage  should  in  the  most  rapid  manner  possible,  and  without  obstruc- 
tion, be  carried  from  its  source  to  its  destination  ;  yet  the  advocates  of 
the  intercepting  trap  place  an  obstruction  (in  other  words  a  miniature 
cess  pool)  just  at  the  point  where  it  will  do  the  greatest  possible  injury, 
and  obstruct  the  rapid  carrying  away  of  the  sewage,  and  defeat  at  the 
start  the  main  principle  upon  which  the  system  is  based,  namely  the  rapid 
removal  of  sewage  and  its  carriage  by  an  ample  supply  of  water  to  its 
destination. 
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The  advocates  of  the  intercepting  trap  claim  that  the  improved  forms 
of  this  cess-pool  offer  very  little  obstruction  to  the  flow.  Such  a  conten- 
tion is  absurd,  as  if  they  did  not  obstruct  the  flow,  catch  and  hold  the 
sewage,  they  would  not  be  traps.  Again,  it  is  claimed  that  the  improved 
traps  are  continually  washed  out,  or  scoured,  to  a  certain  extent.  This  is 
true  as  compared  with  the  older  forms,  but  let  any  one  who  has  had  occa 
sion  to  open  the  cleaning  eye  of  one  of  these  traps  that  has  been  for  some 
time  in  use,  speak  of  the  conditions  found,  and  he  must  tell  of  stored-up 
putridity,  sickening  odors,  and  a  condition  of  things  unsanitary,  not  to  be 
found  even  in  the  main  sewers  of  the  streets,  and  certainly  not  to  be 
found  in  any  other  portion  of  the  pipes  in  a  building  where  the  sewage 
has  had  an  unobstructed  flow.  My  second  charge  is  that  it  completely 
defeats  any  effectual  general  system  of  sewer  ventilation,  by  preventing 
free  circulation  of  air  through  the  whole  system  of  main  sewers,  and  that 
part  of  them  consisting  of  the  building  sewers.  To  offset  this  in  part, 
what  is  known  as  the  fresh  air  inlet  is  placed  between  the  intercepting 
trap  and  the  building.  This  is  a  pipe  brought  to  the  surface  and  fitted 
with  a  suitable  terminal.  The  proper  name  of  this  pipe  is  a  "stink  out- 
let," as  when  a  fixture  is  used,  the  rush  of  water  from  it  must  force  out  a 
portion  of  the  sewer  air  through  the  inlet,  and  then  it  of  necessity  be- 
comes a  stink  outlet.  As  a  rule,  in  cities  this  pipe  must  be  so  placed  as 
to  make  it  a  dangerous  nuisance  either  to  the  wayfarer,  or  if  at  a  distance 
from  the  foot-walk,  to  the  inmates  of  the  building  with  which  it  is  con- 
nected, as  the  foul  air  escaping  from  it  gains  access  to  the  building  it  is 
proposed  to  protect,  through  doors  and  windows.  "But,"  says  the  advo- 
cate of  the  intercepting  trap,  "would  you  advise  arranging  pipes  so  that 
the  air  of  the  street  sewers  would  have  free  passage  through  the  pipes  in 
a  building?"  To  this  my  reply  is  "Yes."  There  is  no  other  safe  plan. 
People  who  live  in  populous  districts  must  bear,  each  and  every  one,  his 
part  of  the  risks  as  well  as  sharing  the  benefits  of  the  whole.  No  one 
living  under  conditions  imposed  by  the  concentration  of  large  masses  of 
people  on  a  limited  area  can  escape,  and  the  principle  of  the  greatest 
good  to  the  greatest  number  must  apply.  The  advocates  of  the  intercept- 
ing trap  do  not  deny  the  necessity  of  sewer  ventilation,  but  they  attempt 
to  provide  for  it  in  detail,  instead  of  as  a  whole,  and  so  defeat  the  object 
they  wish  to  attain.  They  will  tell  you  that  the  street  sewers  must  be 
ventilated  by  having  perforated  man-hole  covers  placed  at  regular  inter- 
vals along  the  line  of  street  sewers,  that  is,  cut  off  the  house  from  the 
street  sewers  by  means  of  the  trap,  but  let  the  main  sewers  have  free  and 
open  connection  with  the  street.  Now,  as  the  streets  of  a  town  are  the 
sources  from  which  the  buildings  derive  their  greatest  supply  of  fresh  air, 
my  cjaim  is  that  such  a  course  is  wrong  and  unsanitary.  Given  pure  air 
in  the  streets  and  there  must  be  pure  air  in  the  buildings,  local  cause  of 
air  pollution  being,  of  course,  excepted.  Do  away  with  the  trap  on  the 
private  sewers,  continue  the  interior  sewers  of  the  building  full  size 
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through  the  roof,  carrying  them  to  a  sufficient  height  to  be  well  above  ad- 
jacent windows,  then  there  will  be  a  natural  circulation  of  air  through  the 
entire  system  of  both  public  and  private  sewers,  and  the  outlet  from  the 
sewers,  which  is  acknowledged  to  be  a  necessity,  will  be  above  the  gen- 
eral line  of  the  house-tops  and  not  at  the  street  level,  as  is  the  case  when 
the  intercepting  trap  is  adopted.  The  higher  temperature  of  the  pipes  ' 
passing  through  the  building,  especially  in  the  cold  season,  will  insure 
this  circulation  at  the  time  when  it  is  most  required.  Of  course  there  are 
exceptions  to  all  rules,  and  there  are,  no  doubt,  in  all  cities  certain  places 
where  the  local  conditions  would  call  for  the  placing  of  a  trap  in  the  pri- 
vate sewer.  Such  cases  call  for  the  exercise  of  the  skill  and  experience 
of  the  practical  plumber,  and  sanitary  engineer.  It  is  no  more  possible 
to  lay  down  a  rule  covering  every  possible  contingency  called  for  in  sci- 
entific plumbing  and  ventilating,  than  it  is  to  apply  fixed  rules  to  the  prac- 
tice of  medicine.  If  it  were,  there  would  be  little  need  of  skilled  and 
experienced  physicians.  The  principles  of  scientific  medicine  and  plumb- 
ing are  fixed,  but  the  application  of  these  principles  calls  for  the  intelli- 
gence acquired  by  education,  and  developed  by  practice. 

Much  injury  has  been  done  by  attempting  to  frame  plumbing  by-laws 
that  will  apply  to  every  case.  The  conditions  vary  in  almost  every  build- 
ing, and  to  adopt  the  principles  to  the  special  requirements,  requires  not 
only  practical  but  scientific  knowledge.  If  the  American  Public  Health 
Association  would  make  a  study  of  the  general  principles  covering  this 
question,  and  embody  them  in  a  code  having  its  endorsement,  leaving  the 
practical  application  of  those  principles  to  those  whose  special  duty  it  is 
to  apply  them,  much  good  would  result.  In  conclusion,  conditions  exist 
in  Northern  climates  during  that  portion  of  the  year  when  snow  is  on  the 
ground,  that  completely  neutralize  the  effect  of  the  perforated  man-hole 
covers  over  the  street  sewers,  and  during  such  time,  in  cities,  where  the 
intercepting  trap  is  in  general  use,  the  main  sewers  are  without  ventila- 
tion, and  a  serious  condition  of  affairs  exists,  as  the  building,  being  heated 
to  a  greater  degree  than  the  outer  air,  has  a  cupping  action  and  draws  the 
air  from  the  sewers  into  them,  beneath  the  frozen  and  almost  impervious 
top  soil,  and  paved  road-ways.  Where  the  soil  is  porous,  this  is  sure  to 
occur,  even  when  the  buildings  are  situated  a  considerable  distance  away 
from  the  main  sewers. 

Sewers  breathe  !  Under  certain  conditions  the  air  will  rush  into  them, 
again,  it  is  being  expelled,  with  considerable  force.  Atmospheric  condi- 
tions partly  account  for  this,  but  the  varying  quantities  of  solid  and  liquid 
matter  constantly  entering  and  leaving  them,  has  an  important  bearing  on 
the  question.  Such  being  the  case,  proper  breathing  places  must  be  pro- 
vided, and  any  attempt  to  bottle  up  the  sewer  air  will  end  in  failure,  and 
what  place  so  suitable,  as  above  the  roofs  of  the  buildings,  where  the 
winds  will  disperse  the  foul  gases,  and  the  light  and  air  disinfect  them  ? 


HOUSE   SANITATION,   WITH    REFERENCE   TO  DRAINAGE, 
PLUMBING,  AND  VENTILATION. 

By  JOHN  L.  LEAL,  A.  M.,  M.  D.,  Paterson,  N.  J. 

The  chairman  of  the  committee  on  sanitation,  with  special  reference 
to  drainage,  plumbing,  and  ventilation  of  public  and  private  buildings, 
has  requested  me  to  present  a  few  ideas  upon  this  subject,  in  order  that 
through  criticism  and  a  comparison  of  ideas  certain  principles  may  be 
evolved,  which  shall  receive  the  indorsement  of  this  Association.  The 
importance  of  the  subject  cannot  be  over-estimated.  One  of  the  results 
of  civilization  is  that  a  very  large  proportion  of  mankind  passes  a  very 
large  proportion  of  its  time  shut  up  within  four  walls.  Thus  situated, 
mankind  is  far  removed  from  a  state  of  nature  and  must  suffer  certain 
consequences  due  to  these  acquired  conditions.  With  the  advance  of 
civilization  these  conditions  become  more  and  more  unlike  the  primeval 
condition,  and  therefore  more  and  more  harmful.  The  locations  for  the 
placing  of  these  four  walls  become  more  and  more  permanently  fixed. 
Their  number  and  proximity  increase.  The  proportion  of  inmates  within 
each  set  of  walls  becomes  greater.  Changes  take  place  in  the  character 
of  the  walls  themselves.  We  have  all  the  various  degrees  of  change  from 
the  tent  of  skins  to  the  modern,  almost  hermetically  sealed  building  of 
brick  or  stone,  with  its  double  doors  and  windows  of  glass,  its  lack  of  any 
other  means  of  ventilation,  and  its  system  of  heating  by  direct  steam  radi- 
ation. The  soil  and  water  in  proximity  to  these  four  walls  and  aggrega- 
tions of  four  walls  also  take  on  certain  changes  inimical  to  man.  Nature, 
though  fully  capable  of  caring  for  the  waste  of  man  in  the  primeval  con- 
dition, yet  fails  utterly  in  the  task  when  man  has  become  more  civilized. 
Man  contains  within  himself  the  germs  of  destruction. 

Thus  it  is  that,  shut  off  by  his  four  walls  from  the  sunshine  and  fresh 
air  nature  intended  him  to  have,  crowded  together  so  that  he  incurs  not 
only  the  dangers  inherent  in  himself,  but  also  the  dangers  arising  from 
the  presence  of  others,  the  chemistry  of  nature  insufficient  to  preserve 
the  soil  and  water  from  the  evils  incident  to  his  presence,  man  is 
threatened  in  his  health  and  life  by  the  very  civilization  which  his  ad- 
vance, material  and  intellectual,  has  alone  made  possible. 

That  this  threat  would  become  a  stern  reality  cannot  be  doubted,  were 
it  not  for  that  wise  law  of  compensation  so  often  found  exemplified  in 
the  grand  scheme  of  nature.  Civilization  in  bringing  to  mankind  these 
increased  dangers,  brings  also  as  a  compensation  the  increased  ability 
and  intelligence  to  meet  and  avert  them  in  the  interest  of  self-preserva- 
tion. 
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Thus  it  is,  that  we  here  to-day  are  interested  in  the  subject  of  house 
sanitation.  We  are  striving  under  the  restrictions  and  limitations  im- 
posed upon  us  by  civilization,  to  restore  our  four  walls  in  certain  respects, 
to  the  conditions  of  those  of  primeval  man.  What  were  the  advantages 
then  of  the  tent  of  skins  which  we  seek  in  our  dwellings  of  to-day.?  First, 
plenty  of  fresh  air.  There  was  no  nesd  of  artificial  ventilation  there. 
Second,  means  of  an  immediate  removal  of  waste  matters  from  tent. 
There  were  strong  hands  and  sufficiency  of  space  round  about  to  cast 
them  upon.  Third,  their  further  removal  without  harm  to  inmates  of 
tent.  Under  the  existing  conditions  the  chemistry  of  nature  was  amply 
sufficient.  To-day  we  draw  into  our  dwellings  sufficient  fresh  air  to  main- 
tain health  and  life  through  windows,  doors,  and  heated  flues,  or  force  it 
in  by  some  mechanical  device.  The  foul  air  within  is  drawn  out  mechan- 
ically, or  by  means  of  heat,  or  is  forced  out  by  the  incoming  air.  This 
process  we  call  ventilation.  Waste  matters  are  immediately  removed 
from  dwellings  by  flushing  them  through  a  system  of  appliances  and  pipes 
which  we  call  plumbing.  Their  further  removal  is  accomplished  by  vari- 
ous systems  of  what  we  call  drainage.  Thus  it  is  that  we  strive  to  render 
our  surroundings  in  what  is  essential  to  our  existence  as  similar  to  pri- 
meval conditions  as  our  present  conditions  will  permit.  In  the  accom- 
plishment of  this  various  means  are  employed,  and  various  differences 
of  opinion  exist.  It  is  my  intention  simply  to  lay  down  what  seem  to 
me  the  essentials  in  each  of  the  three  systems  mentioned,  hoping  that 
discussion  may  bring  out  any  differences  of  opinion  and  result  in  final 
agreement  upon  disputed  points.  First, 

VENTILATION. 

The  object  of  ventilation  is  to  supply  to  a  building  sufficient  fresh  air 
to  maintain  the  life- and  health  of  its  inmates.  This  involves  a  more  or 
less  continuous  action,  not  only  in  the  supply  but  also  in  the  withdrawal  of 
air.  The  air  must  be  withdrawn  for  two  reasons.  First,  because  it  has 
become  unfitted  for  the  object  sought  and,  second,  to  make  room  for  the 
fresh  air  from  without.  The  rapidity  of  this  action  and  the  bulk  of  air 
introduced  and  displaced  depend  entirely  upon,  first,  the  number  of  indi- 
viduals to  be  supplied  in  comparison  with  the  cubic  space  occupied. 
Second,  the  average  condition  of  health  of  those  individuals  ;  third,  the 
len<>-th  of  time  they  are  to  remain  under  the  conditions  present.  Each  in- 
dividual in  the  average  condition  of  health  requires  the  average  amount 
of  at  least  five  thousand  cubic  centimetres  of  air  per  minute  to  maintain 
life  and  health.  In  the  event  of  sickness  or  of  increased  muscular  ac- 
tivity, more  than  the  average  amount  is  required.  The  length  of  time  the 
individual  is  to  remain  under  the  existing  conditions  is  also  of  im- 
portance. 

The  amount  of  air  per  individual  supplied  to  the  audience  in  a  church 
or  a  theatre  may  be  well  within  the  limits  of  health,  and  yet  much  less 
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than  would  be  required  were  that  audience  to  continually  occupy  said 
edifice  for  ten  hours  instead  of  for  one  or  two  ;  were  that  audience  in  a 
condition  of  average  illness  instead  of  average  good  health  ;  and  were  it 
in  a  state  of  activity  instead  of  one  of  comparative  rest.  Any  problem 
of  ventilation  therefore  based  upon  the  above,  becomes  one  simply  of 
mathematics,  and  a  choice  from  the  various  methods  by  which  its  solu- 
tion may  be  reached.  It  is  not  within  the  scope  of  this  paper  to  enter 
into  a  discussion  of  the  details  of  these  various  methods,  but  it  is  my  in- 
tention simply  to  give  the  general  principles  upon  which  the  various  spe- 
cial systems  or  methods  are  founded.  The  extent  of  the  means  for  the 
securing  of  ventilation  depends  entirely  upon  the  character  of  the  build- 
ing to  be  ventilated  and  the  uses  to  which  it  is  to  be  put.  In  the  average 
dwelling  house,  built  for  the  use  of  a  family  of  average  size,  the  most 
simple  means  are  all  that  are  required.  Sufficient  air  will  find  its  way  in 
without  any  special  provision  for  it,  if  only  proper  means  be  provided 
for  the  withdrawal  of  the  air  which  is  already  in.  This  is  the  most  im- 
portant part  in  the  ventilation  of  buildings  of  this  character,  and  I  feel 
justified  in  claiming  that  some  special  provision  should  always  be  made 
with  this  purpose  in  view.  The  most  simple  practical  means  for  its 
attainment  are  the  open  chimney  fire  or  the  heated  flue.  In  buildings  in 
which  the  requirements  of  ventilation  are  greater,  the  means  for  obtaining 
it  must  increase  in  an  equal  ratio  with  those  requirements.  The  air  may 
be  introduced  in  connection  with  a  system  of  heating,  as  in  the  hot  air 
furnace  or  the  indirect  system  of  steam  radiation. 

It  may  be  drawn  in  through  ventilating  windows  or  heated  flues,  or  it 
may  be  forced  in  by  mechanical  means,  or  drawn  in  through  the  exhaus- 
tion of  the  air  already  in,  by  mechanical  means  or  by  heat.  All  the 
various  systems  of  ventilation  are  modifications  of  these  various  ways  for 
the  securing  of  changes  of  air  in  buildings.  There  are  three  points  I 
wish  to  emphasize,  first,  that  every  building  intended  for  human  occu- 
pancy, should  have  some  special  means  of  ventilation  ;  second,  that  these 
means  should  be  commensurate  with  the  requirements  of  any  particular 
building;  third,  that  the  more  simple  and  uncomplicated  the  means  used, 
the  more  successful  is  likely  to  be  their  operation.  Second, 

PLUMBING. 

The  object  of  plumbing  is,  first,  immediate  withdrawal  from  a  building 
of  certain  waste  products  of  life,  the  presence  of  which  would  prove 
detrimental  to  health ;  and  second,  to  prevent  harm  to  the  inmates 
of  the  said  building,  arising  from  these  products  after  removal 
through  the  means  of  their  removal.  Not  only  are  we  threatened 
by  the  presence  of  these  substances  hut  we  are  also  threatened 
by  certain  dangers  inherent  in  the  best  systems  at  our  disposal  for 
ridding  ourselves  of  them.  Under  the  conditions  in  which  we  are  placed, 
especially  in  cities,  we  fiind  that  our  best  practical  means  for  their  removal 
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from  the  building  is  by  flushing  them  through  a  system  of  pipes.  By 
this  means  these  products  are  easily  removed  from  the  building,  and  its 
inmates  preserved  from  the  evils  incident  to  their  immediate  presence. 
Unfortunately,  however,  on  account  of  the  means  by  which  such  removal 
is  accomplished,  these  products  even  at  a  distance  from  the  building 
wherein  they  were  produced,  are  still  a  source  of  danger  to  its  in- 
mates. 

The  conditions  under  which  these  products  remain  for  a  greater  or  a 
less  time  after  removal  are  such  as  to  develop  their  utmost  potentialities 
of  evil.  Shut  up  in  a  confined  space,  with  abundance  of  moisture,  de- 
prived of  sufficient  oxygen  and  sunshine  and  all  the  other  means  which 
nature  has  provided  for  their  harmless  disposal,  their  chemical  metamor- 
phoses result  in  the  formation  of  gases  the  introduction  of  which  into 
the  building  by  means  of  the  very  pipes  through  which  they  were  dis- 
charged, is  capable  of  the  production  of  more  harm  than  would  be  their 
non-removal  in  the  first  place.  The  amount  of  this  harm  has  been 
somewhat  minimized  by  the  present  belief  that  except  under  very  excep- 
tional circumstances,  specific  diseases,  such  as  typhoid  fever,  diphtheria, 
etc.,  are  not  caused  or  conveyed  in  this  way  as  was  once  believed  ;  still, 
there  can  be  no  doubt  that  certain  diseases  do  arise  from  these  gases ; 
such  as  certain  low  fevers,  sore  throats,  perverted  nutrition,  neuroses,  etc. 
The  greatest  evil  of  all,  however,  is  the  lowered  tone  of  vitality  resulting 
from  exposure  of  this  sort,  which  weakens  the  resisting  power  o^f  the  sys- 
tem and  invites  attack  from  any  disease  to  which  it  may  be  liable  or 
exposed.  It  is  evident,  therefore,  that  a  system  of  plumbing  to 
fulfill  its  functions  must  not  only  remove  these  waste  products  im- 
mediately and  thoroughly,  but  must  also  prevent  the  dangers  aris- 
ing from  them  even  at  a  distance  through  the  means  by  which  such 
removal  was  accomplished.  The  first  part  of  this  function  is 
easily  accomplished.  Pipes  of  sufficient  size,  with  sufficient  fall, 
and  with  adequate  flushing  are  all  that  are  required.  The  second 
part  of  the  function  is  a  more  complex  problem.  Much  thought, 
labor,  and  ingenuity  have  been  expended  upon  it,  with  a  result 
not  altogether  satisfactory.  Still  many  advances  have  been  made 
and  much  has  been  accomplished.  However,  the  fulfilment  of  the  func- 
tions of  plumbing  is  so  dependent  upon  detail  that  it  will  be  necessaiy 
to  enter  upon  a  brief  statement  of  these  details  which  experience  and 
scientific  investigations  have  found  necessary  in  order  that  said  functions 
may  be  satisfactorily  fulfilled. 

I.  All  drains  within  and  to  a  certain  distance  beyond  the  walls  of 
buildings,  should  be  of  cast  iron  with  calked  leaden  joints,  or  wrought 
iron  screwed  joints,  and  should  be  so  located  as  to  be  readily  accessible 
for  inspection.  The  house  drain  within  buildings  should  be  securely 
hung  on  the  cellar  wall  or  properly  suspended  from  the  cellar  ceiling,  un- 
less this  is  impracticable,  in  which  case  it  should  be  laid  in  a  trench  cut 
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at  a  uniform  grade.  The  house  drain  and  all  soil  and  waste  pipes 
should  have  a  fall  of  at  least  one  quarter  inch  to  the  foot,  and  more  if 
possible.  When  a  pipe  passes  under  the  wall  of  a  building  there  should 
be  a  relieving  arch,  or  some  suitable  means  to  prevent  the  pipe  being 
broken  by  settling  of  the  foundation.  Said  drains  should  be 
provided  with  openings  for  cleansing  purposes,  said  openings  to  be 
put  flush  with  the  cellar  floor,  the  same  to  be  closed  by  brass  screw 
plugs. 

2.  Whenever  the  house  drain  is  trapped  a  running  or  one  half  S 
trap  should  be  used,  placed  on  the  house  drain  at  an  accessible  point  near 
the  house  wall. 

3.  Every  house  drain  which  is  trapped  should  have  an  inlet  for  fresh 
air  not  less  than  four  inches  in  diameter,  entering  on  the  house  side  of 
the  trap  and  leading  to  the  outer  air,  opening  at  a  distance  from  the  near- 
est window,  or  fresh  air  inlet. 

Personally  I  am  opposed  to  the  house  trap  and  in  favor  of  the  free 
unobstructed  vent,  from  the  sewer  to  the  roof,  furnished  by  the  drain.  Not 
the  least  advantage  of  this  system  I  believe  to  be  the  ventilation  of  the 
sewer  through  these  numerous  vents.  The  better  ventilated  the  sewer, 
the  less  danger  from  its  contents. 

4.  All  cast  or  wrought  iron  pipes  and  fittings  should  be  sound,  free 
from  holes  or  other  defects,  and  properly  tested.  All  cast  and  wrought 
iron  pipes  and  fittings  should  have  a  uniform  thickness  of  not  less  than 
one  quarter  inch.    No  coated  pipe  should  be  used. 

5.  All  drains,  soil,  waste,  vent,  and  supply  pipes  should  be  as  direct 
and  concentrated  as  possible,  protected  from  frost  and  readily  ac- 
cessible. When  necessarily  placed  within  partitions  or  recesses  in 
walls,  soil  and  waste  pipes  should  never  be  covered  except  with  wood- 
work, said  wood  work  to  be  so  fastened  with  screws  as  to  be  readily  re- 
movable. 

6.  Every  vertical  soil  and  main  waste  pipe  should  be  of  cast  or  wrought 
iron,  and  should  extend  above  the  highest  part  of  the  roof  or  coping,  un- 
diminished in  size.  No  cap  or  cowl  should  be  affixed  to  the  top  of  such 
ventilation  pipe.  Each  length  should  be  securely  fastened  and  in  the 
case  of  each  line  of  soil  pipe  it  should  be  properly  supported  at  its  foot 
to  prevent  its  settling.  All  joints  in  cast  iron  drain,  soil  or  waste  pipe 
should  be  so  filled  with  oakum  and  lead  and  hand  caulked  as  to  make 
them  gas  tight. 

7.  There  should  be  no  traps  placed  on  vertical  soil  and  waste 
pipes. 

8.  All  soil,  waste  and  vent  pipes  should  be  run  inside  the  build- 
ing. 

9.  All  changes  in  direction  in  cast  or  wrought  iron  pipes  should  be 
made  with  curved  pipes,  and  all  connections  with  Y  branches  and  one 
sixteenth  or  one  eighth  bends  if  possible. 
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10.  Soil,  waste  and  vent  pipes  in  an  extension  should  be  extended 
above  the  roof  of  the  main  building,  when  otherwise  they  would  open 
near  the  windows  of  the  main  house  or  the  adjoining  house. 

11.  No  soil  pipe  should  be  less  than  four  inches  in  diameter.  A  verti- 
cal waste  pipe  into  which  a  line  of  kitchen  sinks  discharge  should  be  at 
least  three  inches  in  diameter,  if  receiving  the  waste  of  five  or  more 
sinks,  and  should  have  branches  of  a  diameter  not  less  than  one  and 
one  half  inches.  All  wrought  or  cast  iron  pipes  placed  under  ground 
for  sinks,  wash  trays,  or  leaders,  should  not  be  less  than  three  inches  in 
diameter. 

12.  Where  lead  pipe  is  used  to  connect  fixtures  with  vertical  soil  or 
waste  pipes,  or  to  connect  traps  with  vertical  vent  pipes,  it  should  not  be 
lighter  than  D.  pipe.  All  traps  and  lead  bends  should  be  of  drawn  lead 
of  corresponding  weight  and  grade,  known  as  "extra  heavy." 

13.  All  connections  of  lead  with  iron  pipes  should  be  made  with  an 
extra  heavy  brass  ferrule  of  the  same  size  as  the  lead  pipe,  put  in  the 
hub  of  the  branch  of  the  iron  pipe  and  caulked  with  lead.  The  lead 
pipe  should  be  attached  to  the  ferrule  by  a  wiped  or  overcast  joint.  All 
connections  of  lead,  waste  and  vent  pipes  should  be  made  by  means  of 
wiped  joints. 

14.  Every  water  closet,  urinal,  sink,  basin,  wash  tray,  bath,  and  tub  or 
set  of  tubs  should  be  separately  and  effectively  trapped.  Urinal  plat- 
forms, if  connected  to  drain  pipes,  should  also  be  properly  trapped,  and 
a  supply  of  water  so  arranged  as  to  always  maintain  the  seal  of  said 
traps.  In  no  case  should  the  waste  from  the  bath  tub  or  other  fixture  be 
connected  with  the  inlet  or  seal  of  a  water  closet  trap  or  bend. 

15.  Earthen  or  iron  water  closets  having  traps  above  the  floor,  using 
lead  connections,  should  have  a  cast  brass  flange  with  rubber  gasket, 
flange  to  be  soldered  to  lead  and  bolted  to  trap  of  closet. 

16.  Traps  should  be  placed  as  near  the  fixtures  as  practicable,  and  in 
no  case  should  a  trap  be  more  than  two  feet  from  the  fixture  if  within 
the  house.  Each  and  every  trap  should  be  ventilated  either  by  a  special 
vent  pipe  of  suitable  size  extending  above  the  roof  (or  into  a  special  pipe 
erected  for  ventilating  purposes  only,  in  which  case  the  area  of  the  special 
vent  must  be  increased  as  it  passes  upward  so  as  to  correspond  to  the 
combined  area  of  all  branch  vents  passing  into  it)  or  into  the  soil  pipe 
above  the  point  of  the  highest  fixture.  Approved  mechanical  traps  and 
automatic  vents  may  be  allowed  under  certain  conditions. 

17.  The  vent  pipe  for  each  water  closet  trap  should  be  at  least  two 
inches  in  diameter,  and  for  traps  under  other  fixtures  not  less  than  one 
and  one  half  inches.  In  all  cases  vertical  vent  pipes  should  be  of  cast, 
wrought  iron  or  lead.  No  trap  vent  pipe  should  be  used  as  a  waste  or 
soil  pipe. 

18.  Vent  pipes  should  extend  above  the  highest  part  of  the  roof  or 
coping,  the  extension  to  the  full  bore  of  the  pipe.    These  vent  pipes 
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should  always  have  a  continuous  slope,  to  avoid  collecting  water  by  con- 
densation. 

19.  Overflow  pipes  from  fixtures  should  be  connected  on  the  inlet  side 
of  the  trap  of  the  same  fixtures  unless  emptying  into  a  separate  basin  or 
sink,  which  is  itself  properly  trapped. 

20.  Waste,  drip  or  notice  pipes  from  safes  under  fixtures  should  dis- 
charge into  an  open  sink  or  upon  the  cellar  floor.  In  no  case  should 
they  be  connected  with  the  soil  pipe,  house  drain,  or  sewer. 

21.  The  sediment  pipe  from  kitchen  boilers  should  be  connected  on  the 
inlet  side  of  the  sink  trap  or  not  connected  with  the  house  drainage  sys- 
tem in  any  way. 

22.  All  water  closets  within  the  house  should  be  supplied  with  water 
from  separate  tanks  or  cisterns,  the  water  of  which  is  used  for  no  other 
purpose,  and  all  flush  pipes  should  be  of  not  less  than  one  and  one  quar- 
ter of  an  inch  in  diameter.  A  group  of  closets  on  the  same  floor  should 
be  supplied  from  one  tank.  Pan  closets  and  hollow  plunger  closets  should 
not  be  allowed. 

23.  Overflow  pipes  from  water-closet  cisterns  should  discharge  into  an 
open  sink,  the  bowl  of  the  water-closet,  or  where  its  discharge  will  attract 
attention  ;  but  not  directly  into  a  soil  or  waste  pipe,  or  a  drain  or  sewer. 

24.  All  waste,  overflow,  or  vent  pipes  should  be  of  lead,  cast  or  wrought 
iron. 

25.  Rain  water  leaders,  when  connected  with  the  sewer,  should  be  effec- 
tively trapped,  and  should  never  be  used  as  soil,  waste,  or  vent  pipes. 

A  strict  adherence  to  the  principles  illustrated  by  the  above  series  of 
rules  will  enable  the  functions  of  plumbing  to  be  performed  in  as  satisfac- 
tory a  manner  as  we  have  yet  been  able  to  devise.  Third, 

DRAINAGE. 

Drainage  is  the  further  removal  of  these  waste  matters  after  they  have 
been  delivered  outside  of  the  building  through  the  plumbing  system.  The 
process  may  be  either  a  natural  or  an  artificial  one,  or  a  combination  of 
both.  Where  a  building  has  sufficient  space  round  about,  and  these  waste 
matters  are  small  in  amount  in  comparison  with  that  space,  nature  is  capa- 
ble of  reducing  them.  These  conditions  do  not,  however,  exist  except  in 
the  open  country.  Systems  formed  of  combinations  of  natural  and  arti- 
ficial processes  (sub-soil  drains,  etc.)  may  be  used  under  similar  conditions, 
and  also  where  those  conditions  are  not  so  favorable.  Where  buildings 
are  congregated  together,  however,  we  are  reduced  to  the  purely  artificial 
process  of  piping  these  matters  away.  In  this  process  there  are  four 
points  of  great  importance  ;  first,  that  the  pipes,  drains,  and  sewers  shall 
be  tight ;  second,  that  they  shall  possess  a  sufficient  fall ;  third,  that  they 
shall  be  well  flushed  ;  fourth,  that  they  shall  be  well  ventilated.  The  fall 
and  the  flushing  it  is  sometimes  impossible  to  secure,  but  the  tightness 
and  the  ventilation  are  always  attainable.    Indeed,  the  evils  of  insufficient 
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fall  and  flushing  are  to  a  great  extent  removed  by  improved  ventilation.  I 
believe  it  is  by  better  sewer  ventilation  rather  than  by  improved  plumb- 
ing appliances  that  the  better  protection  of  buildings  is  to  be  found.  The 
sanitation  of  the  sewer  is  a  most  important  and  integral  part  of  house 
sanitation. 

DISCUSSION  OF  PAPERS  ON  DRAINAGE,  PLUMBING, 
AND  VENTILATION  OF  PUBLIC  AND 
PRIVATE  BUILDINGS. 

Dr.  a.  C.  Abbott,  Philadelphia,  Pa. — I  have  listened  with  interest  to 
the  papers  just  presented,  but  cannot  refrain,  in  the  light  of  modern  re- 
search, from  taking  exception  to  one  or  more  of  the  attitudes  assumed  by 
the  authors. 

From  the  inception  of  scientific  studies  upon  the  subject  of  ventilation 
until  within  the  last  few  years,  it  was  generally  taught  that  the  ingredient 
of  expired  air  that  was  of  greatest  hygienic  importance  was  a  volatile,  or- 
ganic poison  that  was  given  off  in  direct  ratio  to  the  amount  of  expired 
carbonic  acid.  It  was  this  poison  that  was  regarded  as  the  deleterious 
agent  in  badly  ventilated  apartments.  Investigations  made  in  recent 
times  have  called  into  question  the  accuracy  of  this  doctrine,  and  the 
more  important  of  them  have  even  directly  contradicted  it.  In  conse- 
quence, certain  modifications  of  our  earlier  ideas  on  this  subject  seem  to 
be  in  order.  In  fact,  there  are  competent  authorities  who  are  now  in- 
clined to  believe  that  the  advantages  of  good  ventilation  are  as  much  or 
more  sesthetic  than  sanitary  in  their  nature ;  that  is  to  say,  that  proper 
ventilation  conduces  more  to  comfort  than  to  the  direct  prevention  of 
disease. 

With  regard  to  plumbing :  I  am  in  accord  with  the  speaker  in  believing 
that  the  laws  governing  this  branch  of  trade  cannot  be  too  carefully  con- 
structed. 

A  system  of  plumbing  should  aim  to  remove  from  the  house  all  waste 
products  as  quickly  and  as  completely  as  possible.  I  do  not  believe  that 
the  leakage  into  a  house  of  a  small  amount  of  air  from  a  drain,  the  so- 
called  "  sewer  gas,"  can  have  any  important  influence  upon  the  health  of 
the  occupants  of  the  house.  Where  solid  or  liquid  wastes  gain  access  to 
the  house  through  leaky  traps  or  pipes,  the  case  is  different,  and  we  can 
readily  see  how  such  defects  maybe  the  source  of  direct  infection.  When 
we  remember  that  statistics  on  the  subject  show  the  health  of  workers  in 
sewers,  glue  factories,  etc.,  to  be  as  good  as  that  of  persons  less  exposed 
to  foul  gases,  it  is  difficult  to  believe  that  a  person  is  injured  by  respiring 
a  little  sewer  air  that  may  enter  his  house  through  defective  plumbing, 
especially  if  we  remember  how  highly  diluted  such  air  is,  through  mixing 
with  the  general  air  of  the  house. 

Concerning  drainage :  We  have  evidence  in  abundance  to  show  the 
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evil  effects  of  polluted  soil,  and  the  improvement  in  health  that  has  fpl- 
lowed  upon  its  proper  drainage.  We  have  no  better  illustration  of  this 
than  the  city  of  Munich,  in  Bavaria.  Prior  to  about  1856,  the  soil  of 
Munich  was  honeycombed  with  cess-pools  for  the  reception  of  excreta,  and 
with  wells  from  which  the  supply  of  drinking  water  was  obtained.  In 
consequence,  that  city  was  a  hot-bed  of  typhoid  fever  and  other  water- 
borne  intestinal  troubles.  With  the  abolition  of  cess-pools,  the  organiza- 
tion of  an  efficient  system  of  sewers,  and  the  introduction  of  a  pure  gen- 
eral water  supply,  the  death  rate  from  typhoid  fever  alone  in  Munich  has 
been  reduced  over  96  per  cent.  I  do  not  desire  to  rudely  oppose  the 
time-honored  views  held,  so  dear  to  many,  on  these  subjects,  but  I  must 
insist  that  the  time  has  come  for  us  to  duly  consider  the  evidence  that  has 
accumulated  through  precise  methods  of  scientific  analysis. 

Dr.  Samuel  W.  Abbott,  of  Wakefield,  Mass. — I  have  nothing  to  say 
in  regard  to  the  question  of  ventilation,  but  simply  desire  to  state  one 
fact  which  occurred  some  eight  or  ten  years  ago,  and  came  under  the 
observation  of  our  State  Board  of  Health.  An  epidemic  of  diphtheria 
occurred  in  the  city  of  Lawrence.  It  was  quite  a  serious  epidemic,  and 
our  State  Board  of  Health  asked  an  inspector  to  investigate  the  places 
where  the  disease  had  occurred,  and  in  the  course  of  that  investigation 
the  inspector  selected  one  hundred  houses.  He  divided  them  into  two 
parts,  fifty  houses  in  which  diphtheria  had  occurred  in  each  one  of  them 
during  that  year.  In  the  other  fifty  houses,  no  diphtheria  had  occurred 
within  a  period  of  at  least  five  years.  In  looking  over  these  houses  (and 
I  believe  the  facts  are  recorded  in  our  reports  for  iSSS-'Sg),  this  inspector 
took  houses  that  were  practically  of  the  same  character  with  regard  to 
social  condition,  not  the  best  class  of  houses,  but  the  poorer  class,  such 
as  tenements.  The  fifty  houses  in  which  diphtheria  had  occurred  differed 
in  no  particular  respect,  in  regard  to  defects  of  plumbing  and  matters  of 
that  sort,  from  the  other  fifty.  There  was  a  little  more  dampness  of  soil, 
and  that  was  the  only  point  in  the  fifty  houses  in  which  diphtheria  had 
occurred  which  differed  from  those  in  which  there  had  been  no  cases  of 
diphtheria  for  five  years.  I  cite  this  in  illustration  of  Dr.  Abbott's  re- 
marks. 
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Dr.  E.  p.  LACHAPELLE,  Montreal,  P.  Q.,  Chairman. 

At  the  last  meeting  of  this  Association  (Buffalo,  1896)  your  committee 
reported,  through  Dr.  Mitchell,  on  the  possibility  of  safe  transportation  of 
diseased  tissues  by  mail,  and,  further,  that  by  an  order  dated  February 
5th,  1896,  the  postmaster-general  of  the  United  States  has  authorized  the 
use  of  the  mails  under  his  control.  As  very  satisfactory  progress  in  the 
same  direction  was  also  reported  from  both  Mexico  and  'Canada,  the 
committee  was  continued  to  push  it  further,  and  also  to  secure  the  sim- 
plest mode  of  packing  possible. 

The  committee  has  the  honor  to  report  to-day  that  the  post-office  au- 
thorities of  Canada  have  lately  given  their  consent  to  the  use  of  the 
mails,  this  happy  result  being  largely  due  to  the  most  valuable  help  re- 
ceived from  the  newly  appointed  deputy  postmaster-general,  who,  being  a 
physician,  was  quite  an  fait  of  the  importance  of  our  demand.  The  let- 
ter of  the  department  reads  as  follows  : 

Post-Office  Canada. 
Ottawa,  i8th  October,  1897. 

Dr.  E.  p.  Lachapple, 

President  Board  of  Health  of  the  Province  of  Quebec  : 

Dear  Dr.  Lachapple:  I  have  received  your  letter  of  the  15th  inst.,  in  which  you  en- 
quire what  decision  this  department  has  come  to  in  regard  to  the  transportation  by  mail, 
for  purposes  of  scientific  examination,  of  samples  of  diseased  tissues. 

In  reply,  I  have  to  say  that  after  careful  consideration,  it  has  been  determined  to  allow 
such  samples  to  pass  by  mail,  provided  certain  conditions  are  strictly  complied  with. 
These  conditions  will  be  embodied  in  instructions  which  will  shortly  be  conveyed  to  the 
principal  post-offices  in  the  country,  and  of  which  you  will  be  informed  later. 

I  may  just  say  at  this  moment  that  it  is  proposed  to  require  that  such  samples  shall 
be  placed  in  strong  boxes  and  hermetically  sealed,  which  will  involve  payment  of  postage 
either  at  letter  rate  of  three  cents  an  ounce,  or  at  parcel  post  rate  of  six  cents  for  four 
ounces.  Yours  very  truly, 

(Signed)    R.  M.  Coulter, 

ny  p.  M.  GenH. 

The  mailing  case  has  still  to  be  decided  upon,  but  by  what  we  may 
infer  from  a  recent  interview  one  of  the  committee  had  with  the  deputy 
minister,  we  may  expect  to  get  the  Canadian  authorities  to  consent  to  a 
much  more  simple  mailing  case  than  the  one  authorized  in  the  order  of 
the  United  States  postmaster-general  of  February  5th,  1896,  and  which 
it  is  actually  sought  to  modify.  (See  report  presented  at  the  Buffalo  meet- 
ing-) 

As  a  precedent  for  a  more  simple  mode  of  packing  and  instructions  to 
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the  public  on  the  matter,  we  may  state  what  is  being  done  in  France  and 
in  England. 

First,  /;/  Francf. — I  translate  from  the  Annaks  tf  Hygiene  et  de  Medecine 
Legale  (issue  of  April,  1895)  : 

"  L'Administration  des  Postes  et  TeMgraphes  "  being  requested  to  al- 
low the  use  of  the  mails  for  the  transportation  of  vials  containing  diph- 
theritic membranes  which  physicians  and  surgeons  transmit  to  the  Pasteur 
Institute  at  Paris,  it  has  been  decided  that  the  use  of  the  mails  would  be 
granted,  provided  the  following  conditions  be  followed  : 

ist.  The  vial  containing  the  membranes  must  be  of  thick  glass,  well 
corked  and  sealed  with  wax. 

2d.  It  will  be  enclosed  in  a  box  of  solid  metal  after  having  been  rolled 
in  a  sufficient  quantity  of  cotton. 

3d.  This  metallic  box  will  itself  be  enclosed  in  a  wooden  box,  well 
closed. 

4th.  Each  sample  must  have  on  the  address  side  the  following  in- 
scription, very  distinctly  written  :  "  Fausses  membranes  diphtheritiques." 

5th.  Finally,  such  transmissions  will  be  made  only  to  the  Pasteur  In- 
stitute at  Paris,  or  to  well  known  laboratories  in  the  various  departments. 

Second,  i7i  England. — The  circular  of  the  Local  Government  Board  of 
England  to  the  Municipal  Boards  of  Health  reads  thus  :  "  .  .  .  The 
material  should  be  placed  in  a  small  glass  stoppered  bottle,  previously 
washed  out  with  clean  water.  No  spirit  or  other  fluid  should  be  added. 
The  bottle,  which  should  then  be  properly  secured  and  so  placed  in  cot- 
ton, wool  or  otherwise  as  to  travel  with  safety  by  post,  should  be  posted 
without  delay  to  the  Medical  Officer  of  the  Local  Government  Board, 
Whitehall,  London,  S.  W.    .    .  ." 

The  member  representing  Mexico  on  our  committee  having  been  in 
Europe  for  some  time,  a  definite  announcement  of  success  in  this  country 
cannot  be  made  at  present,  but  I  am  informed  by  the  Mexican  delegation 
to  this  meeting  that  the  decision  of  the  authorities  cannot  be  but  favora- 
ble. 

As  regards  the  United  States,  it  maybe  said  that  since  the  use  of  mails 
has  been  granted,  the  State  Board  of  Health  of  New  Jersey,  at  least, 
which  has  fully  availed  itself  of  the  privilege,  has  not  detected  any  case 
of  infection  traced  to  the  circulation  through  the  mails. 

SUPPLEMENTARY    REPORT    OF    THE    COMMITTEE    ON    TRANSPORTATION  OF 
DISEASED  TISSUES   BY  MAIL. 

Dr.  Henry  Mitchell,  Asbury  Park,  N.  J. — You  will  remember  that 
two  years  ago  permission  was  given  to  transport  diseased  tissues  by  mail, 
and  a  report  was  made  to  the  Association  one  year  ago,  in  Buffalo.  This 
was  taken  advantage  of  by  the  State  ]5oard  of  Health  of  New  Jersey,  and 
a  laboratory  has  been  conducted  in  that  State  which  has  depended  en- 
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tirely  upon  the  mail  service  for  carrying  on  this  work.  The  case  which 
was  used  was  found  to  be  complicated,  and  it  was  impracticable  to  employ 
it  on  account  of  the  fact  that  the  adhesive  material  between  the  exterior 
covering  and  tin  permitted  the  outer  covering  to  fall  of?  during  the  pro- 
cess of  sterilization.  Application  was  made  to  the  postmaster-general  to 
modify  the  order  in  such  a  way  that  the  case  might  be  simplified  very 
much.  Dr.  Bolton,  who  is  in  charge  of  the  laboratory  of  our  state,  is 
present,  and  having  visited  Washington,  with  the  permission  of  the  Asso- 
ciation I  would  like  to  ask  him  to  state  the  result  of  his  interview  with  the 
postmaster-general. 

Dr.  Bolton,  of  New  Jersey. — After  the  explanation  of  Dr.  Mitchell, 
the  story  I  have  to  tell  is  a  short  one,  and  it  is  simply  this  :  I  presented 
the  matter  to  the  post-office  authorities  in  Washington,  and  received  from 
them  permission  to  put  on  the  case,  which  Dr.  Mitchell  has  explained,  a 
pasteboard  covering  that  now  falls  off  frequently  in  the  mails  and  is 
usually  destroyed.  I  got  permission  to  put  on  this  pasteboard  covering, 
but  inside  of  the  tin  can,  so  that  if  it  should  get  lost  it  still  remains  in 
the  can  and  affords  the  protection  it  did  on  the  outside.  But  they  re- 
quired in  addition  a  can  that  has  one  quarter  of  an  inch  of  pasteboard  on 
the  inside  lining,  instead  of  covering  it,  as  at  present.  Furthermore,  there 
is  to  be  a  covering  of  one  sixteenth  of  an  inch  of  pasteboard  on  the  out- 
side of  that  to  protect  the  tin  can.  It  required  a  good  deal  of  talking  to 
get  the  authorities  to  see  the  object  of  this,  but  I  think  now  this  can  is  so 
improved  that  it  will  meet  all  requirements.  You  remember  the  can  Dr. 
Mitchell  exhibited  to  the  Association  last  year.  I  wish  merely  to  state  to 
you  that  the  covering  on  the  can  consists  of  one  quarter  of  an  inch  of 
pasteboard  on  the  inside.  In  addition  to  that,  there  is  a  covering  of  thin 
pasteboard,  one  sixteenth  of  an  inch.  These  are  the  requirements  which 
the  authorities  have  promised  to  admit. 
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TIVE ASSOCIATIONS  AND  THE  PUBLIC  HEALTH. 


By  MRS.  JOHN  li.  SCRIBNER, 
President  of  the  Woman's  Health  Protective  Association  of  Philadelphia. 

The  Woman's  Health  Protective  Associations  owe  their  origin  to  the 
efforts  of  a  band  of  women,  thirteen  years  ago,  in  New  York,  to  abolish  a 
frightful  nuisance  in  their  neighborhood.  After  six  years  of  unintermit- 
tent  work  the  nuisance  was  overcome  and  abolished,  but  in  the  meantime 
other  evils  which  menaced  the  public  health  had  been  called  to  their  at- 
tention, and  in  turn  the  slaughter  houses,  public  baths,  gas  houses,  bake- 
shops,  etc.,  received  their  aid,  and  the  New  York  City  Board  of  Health 
recognized  their  influence,  and  in  time  their  work  became  much  easier 
and  their  influence  greater  each  succeeding  year. 

In  Philadelphia  our  organization  was  formed  at  the  time  of  the 
cholera  scare,  in  1892,  as  a  committee  of  the  New  Century  Club.  It 
sprang  almost  at  once  into  a  useful  existence,  and  at  first  made  a 
study  of  existing  sanitary  conditions,  under  the  guidance  of  our  public 
officials.  It  gives  me  pleasure  to  quote  what  the  late  Dr.  Ford,  lamented 
president  of  the  Philadelphia  Board  of  Health,  said  in  the  paper  read 
before  our  convention  last  spring :  "  I  would  like  to  state,  and  it  gives 
me  pleasure  in  so  doing,  that  the  Board  of  Health  fully  appreciates 
the  distinguished  and  valuable  services  rendered  by  the  Woman's 
Health  Protective  Association.  They  are  not  only  helpful  to  the  con- 
stituted sanitary  authorities,  but  directly  advantageous  to  the  community 
by  educating  the  masses,  moulding  public  opinion,  and  by  legitimately 
influencing  sanitary  legislation. 

"  It  augurs  well  for  the  future  when  our  representative  citizens,  particu- 
larly the  intelligent  women  of  the  community,  associate  themselves  to- 
gether in  enthusiastically,  energetically,  and  intelligently  advocating  and 
promoting  measures  intended  to  advance  public  health,  and  secure  public 
comfort  and  happiness. 

"There  is  an  inviting  and  promising  field  in  preventive  medicine  for 
associate  labor,  and  its  successful  cultivation  is  very  creditable  to  this 
cooperative  association  of  devoted  women,  who,  with  self-sacrificing  spirit, 
are  bending  all  their  energies  for  the  protection  of  the  public  health." 

According  to  our  constitution,  the  object  of  this  Association  shall  be  to 
promote  the  health  of  the  city  by  study  of  sanitary  and  hygienic  condi- 
tions, and  by  active  cooperation  with  the  municipal  authorities. 

The  methods  adopted  by  the  Association,  after  experimenting,  have 
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been,  first,  to  thoroughly  study  each  evil,  then  to  publish  the  result,  some- 
times with  the  help  of  experts;  next,  to  create  a  demand  for  a  change, 
and  then  to  use  all  the  means  in  our  power  to  accomplish  our  object. 
During  our  work  we  have  felt  the  need  of  appealing  again  and  again  to 
the  municipal  authorities  to  aid  us  in  our  battle  with  disease  and  dirt, 
and  the  defence  we  are  making  of  our  homes  and  families,  and  we  feel 
that  the  million  and  a  half  of  inhabitants  of  Philadelphia  are  better  and 
happier  because  of  our  labors  for  the  municipality.  At  first  we  met  with 
some  criticism  and  opposition,  but  as  our  aims  are  better  understood  and 
the  nature  of  our  work  defines  itself,  we  are  receiving  the  cordial  coopera- 
tion and  assistance  of  all  the  Philadelphia  officials,  and  we  have  been 
gratified  by  the  expressions  of  appreciation  from  individual  citizens  and 
from  societies  who  feel  the  benefit  of  our  endeavors. 

During  the  second  year  it  was  decided  to  form  committees  on  the  vari- 
ous causes  affecting  the  public  health  and  safety,  with  the  aim  of  accom- 
plishing some  practical  results,  and  the  following  committees  were  organ- 
ganized  :  Contagious  diseases,  water  supply,  street  cleaning,  and  collec- 
tion of  garbage  and  ashes  committees,  sweating  system,  trolley,  and  lit- 
erature. Later,  the  street  cleaning  and  the  collection  of  garbage  and 
ashes  committees  were  consolidated,  and  there  were  added  committees 
on  visiting  public  schools,  playground,  bake-shop,  and  ward  branches. 
The  first  work  of  each  committee  was  to  study  its  own  specific  needs  and 
ideals  ;  for  instance,  our  water  supply  committee,  after  thoroughly  con- 
sidering all  the  details  of  the  water  supply  of  other  places,  both  here  and 
abroad,  came  to  the  conclusion  that  to  make  the  water  of  Philadelphia 
sanitary  and  pure  some  system  of  filtration  must  be  immediately  adopted. 
We  have  made  a  vigorous  campaign  for  pure  water  by  presenting  memo- 
rials to  both  branches  of  councils,  by  two  public  interviews  with  the 
mayor,  and  by  a  mass  meeting  in  Association  Hall,  in  conjunction  with 
committees  from  the  (Woman's)  Civic  Club,  the  Wistar  Biological  Insti- 
tute, and  the  College  of  Physicians  and  Surgeons.  In  1893,  our  committee 
also  undertook  the  work  of  interviewing  the  one  hundred  and  sixty-seven 
members  of  councils,  and  it  had  printed  a  thousand  circulars  of  informa- 
tion in  regard  to  the  whole  subject  of  water  purification,  and  twenty-five 
hundred  reports  by  a  water-works  engineer,  besides  securing  signatures 
for  one  thousand  petitions  praying  for  pure  water.  In  May,  1896,  the 
president  was  appointed  by  the  chairman  of  the  citizens'  filtration  com- 
mittee, which  is  a  joint  committee  consisting  of  representatives  of  seventy- 
five  societies,  to  visit  the  Louisville  water-works,  where  an  experiment  on 
a  large  scale  with  several  different  kinds  of  alum  filters,  was  being  tried. 
As  a  result  of  this  appointment,  the  president  and  a  committee  of  ladies 
spent  some  interesting  hours  in  visiting  the  plant.  The  consequence  of 
the  visit  was  an  overwhelming  belief  in  the  dangers  of  alum  introduced  in 
the  quantities  needed  to  purify  the  water  supply  of  a  large  municipality. 
The  inspection  of  this  experimental  plant  was  made  during  the  meeting 
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of  the  Federation  of  Women's  Clubs,  and  on  returning  to  Philadelphia  the 
board  was  called  together,  and  it  was  decided  to  again  engage  an  expert 
on  filtration  to  present  a  plan  of  purifying  the  water  supply  of  Philadel- 
phia. Accordingly,  after  due  consideration,  Mr.  Allen  Hazen,  an  engineer 
of  New  York,  was  engaged  to  spend  the  summer  in  the  study  of  Philadel. 
phia's  water  and  present  such  a  plan.  In  September  the  Association  had 
the  pleasure  to  present  to  the  mayor  for  the  use  of  the  city,  an  exhaustive 
report  on  the  water  supply  of  Philadelphia,  which  recommended  the  adop- 
tion of  simple  sand  filtration  as  the  best  means  of  purifying  our  discolored, 
germ-laden  water.  This  report  was  very  cordially  received  by  the  offi- 
cials. The  newspapers  all  gave  favorable  editorials  and  comments  upon 
the  report,  and  in  some  instances  quoted  it  entire.  So  much  public  senti- 
ment was  aroused  that  during  the  year  councils  passed  an  ordinance  au- 
thorizing a  loan  of  three  million  dollars  for  filtration.  This  was  a  distinct 
triumph  for  the  cause,  and  a  number  of  our  prominent  officials  have  as- 
sured us  that  the  advaitce  in  public  sentiment  has  been  due  largely  to  the 
efforts  of  our  Association.  On  November  4th  the  loan  was  authorized  by 
a  majority  vote  of  the  tax-payers,  and  it  is  hoped  the  money  will  soon  be 
available.  Since  our  Association  undertook  the  study  of  this  great  ques- 
tion, of  the  first  importance  to  the  health  and  comfort  of  our  homes,  we 
have  appeared  a  number  of  times  before  the  water  and  finance  commit- 
tees of  Councils — we  have  appealed  to  the  mayor,  the  department  of  pub- 
lic works  and  water  bureau — we  have  written  letters  to  the  papers,  and, 
guided  by  our  two  engineers,  we  have  made  a  thorough  study  of  the  ques- 
tion of  water  purification,  both  in  this  country  and  abroad.  Our  commit- 
tee visited  not  only  the  Louisville  water-works,  but  also  the  sand  filters  at 
Lawrence,  Mass. 

I  have  been  thus  particular  in  giving  an  account  of  the  work  of  our 
committee  in  order  to  show  how  the  women  of  a  community,  banded  to- 
gether in  Health  Protective  Associations,  can,  with  others,  lead  the 
thought  of  that  community  in  realizing  the  public  dangers  to  health  and 
safety,  and  can  materially  assist  in  rousing  public  sentiment  to  effectu- 
ally demand  much  needed  reforms. 

Here  may  I  say  that  in  the  beginning  of  our  work  the  Association 
found  itself  much  hampered  by  lack  of  funds,  and  therefore  decided  to 
publish  a  Women's  Edition  of  the  Philadelphia  Press.  This  netted  us 
six  thousand  eight  hundred  dollars;  forty-five  hundred  the  share  of  the 
Health  Protective  Association,  and  twenty-three  hundred  to  be  the  nucleus 
of  a  fund  to  start  a  Contagious  Diseases  Hospital  for  pay  patients.  A 
joint  committee  was  formed  of  members  of  the  County  Medical  Society 
and  of  the  Association,  which  issued  a  strong  appeal  to  the  [niblic,  stating 
the  necessity  for  such  a  hospital  in  Philadelphia. 

The  committee  has  worked  faithfully  to  secure  the  hospital.  We  have 
procured  the  names  of  a  number  of  prominent  citizens  as  incorporators, 
and  the  committee  hopes,  before  the  year  is  ended,  to  see  the  realization 
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of  its  plans.  One  feature  of  this  committee  has  been  the  cordial  cooper- 
ation with  the  County  Medical  Society  of  Philadelphia.  A  committee  of 
six  appointed  by  that  society  and  a  committee  of  six  from  our  contagious 
diseases  committee  have  had  weekly  meetings  together  for  nearly  two 
years,  with  the  utmost  harmony  and  good  feeling.  To  make  the  hospital 
known  and  to  obtain  funds  for  it,  lectures  and  entertainments  are  given 
from  time  to  time.  By  recommendation  of  one  of  our  committee,  Dr. 
Jones,  the  Association  petitioned  the  board  of  health  to  introduce  the 
medical  inspection  of  the  schools,  as  now  practiced  in  New  York  and  Bos- 
ton. This  committee  has  also  studied  the  contagiousness  of  tuberculo- 
sis, and  has  endorsed  the  theory  and  urged  great  care  in  the  treatment 
of  these  patients. 

The  street  cleaning  committee  meets  once  a  week,  and  each  member 
reports  the  condition  of  the  streets  which  come  under  her  notice  during 
the  week.  The  committee  also  receives  complaints  from  every  part  of 
the  city,  verifies  them,  and  forwards  them  each  week  to  the  department 
of  public  works  and  all  the  papers.  The  committee  is  studying  carefully 
various  perplexing  questions  connected  with  the  collection  of  garbage  and 
ashes,  and  the  paper  nuisance,  which  is  such  a  problem  in  Philadelphia. 
It  has  recommended  the  plan  of  having  the  ashes  called  for  and  taken 
out  in  the  same  manner  as  the  garbage.  This  committee  has  visited  all 
the  incinerating  plants  in  the  city;  only  one  was  considered  at  all  satis- 
factory. This  now  burns  half  of  the  garbage  of  the  city,  the  other  half 
being  disposed  of  by  the  Arnold  system  of  reduction,  which  subjects  the 
garbage  to  great  heat  for  eight  hours,  and  then,  by  various  processes,  re- 
duces it  to  two  odorless  substances,  one  a  fertilizer,  which  is  in  great  de- 
mand ;  the  other,  grease,  which  is  used  in  Germany  for  making  soap.  The 
committee  has  visited  this  plant  several  times  and  feels  entirely  satisfied 
with  the  results.  The  committee  has  also  obtained  permission  from  the 
authorities  to  place  signs  in  the  principal  business  thoroughfares  bearing 
the  inscription,  "  Please  do  not  spit  on  the  sidewalks,"  and  accordingly 
one  hundred  of  these  signs  were  distributed,  to  the  amusement  and  also 
to  the  satisfaction  of  our  citizens. 

The  Association  is  actively  engaged  in  organizing  branches  in  various 
districts  of  the  city,  with  the  idea  that  much  good  can  be  accomplished 
among  the  residents  by  thorough  study  and  active  cooperation  in  these 
vital  questions  of  health  and  cleanliness.  The  Association  hopes  to  es- 
tablish branches  in  every  ward  in  the  city;  we  believe  that  the  question 
is  one  of  education,  and  we  feel  that  each  locality  has  its  own  dangers 
and  should  devise  its  own  means  of  reaching  them,  with  the  privilege  of 
appealing  to  the  central  branch  for  advice  and  assistance.  The  Health 
Protective  League,  as  one  of  our  branches  is  called,  has  issued  five  thou- 
sand cards,  time-tables  of  the  hours  when  the  garbage  and  ashes  may  be 
collected.  One  of  the  off-shoots  of  our  first  branch  has  been  the  forma- 
tion of  the  Clean  City  League  among  the  young  people  ;  but  owing  to  the 
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fact  that  Good  Citizenship  Leagues  have  been  formed  among  the  children 
of  the  public  schools,  our  work  for  them,  which  we  consider  of  great  im- 
portance, has  been  limited.  Among  the  most  vital  and  far-reaching  efforts 
we  have  made  was  the  opening  of  two  piers  on  the  Delaware  river  in  the 
summer  of  1896,  which  were  secured  by  the  president  of  our  branch,  Dr. 
Skidelsky,  who  took  charge  of  them  for  the  entire  summer.  She  secured 
donations  of  money  and  ice,  had  watchmen  to  see  that  no  accidents  hap- 
pened, and  the  story  of  the  thousands  of  people  who  enjoyed  the  cooling 
breezes  on  these  piers  is  pathetic  and  convincing  of  the  extreme  need  of 
this  work.  This  branch  numbers  forty  members,  who  take  a  deep  inter- 
est in  the  condition  of  their  ward,  report  dirty  streets,  and  suggest  various 
municipal  improvements,  such  as  free  bath  houses,  public  laundries,  and 
flushing  the  smaller  streets  and  alleys.  Through  the  kindness  of  the 
steamboat  companies,  nearly  a  thousand  children  were  taken  down  the 
river  on  two  excursions.  At  the  time  of  the  cholera  scare  the  board  of 
health  abolished  the  piggeries  from  within  the  city  limits.  A  determined 
effort  was  made  last  June  to  re-introduce  them  by  an  ordinance  of  coun- 
cils. The  president  of  the  down-town  branch  secured  fifteen  hundred 
signatures  to  a  protest  from  residents  in  the  threatened  section,  and  the 
Association  protested  to  both  branches  of  councils  and  to  the  mayor,  who 
vetoed  the  ordinance.  The  Association  being  informed  that  the  piggeries 
still  existed,  a  committee  was  appointed  to  visit  the  places  where  the  pig- 
geries had  been  in  operation,  and  found  that,  in  spite  of  the  law,  pigs 
were  still  kept  there.  Information  was  at  once  given  to  the  authorities, 
and  the  committee  was  subpoenaed  as  witnesses  in  a  suit  brought  against 
these  people.  Three  members  of  our  Association  were  also  called  as 
witnesses  in  connection  with  the  garbage  question,  before  the  Senate  In- 
vestigating Committee,  of  which  Senator  Andrews  was  chairman. 

The  trolley  committee  has  also  agitated  the  question  of  expectoration 
and  succeeded  in  calling  the  attention  of  the  authorities  and  very  much 
abating  this  nuisance  in  the  cars.  This  committee  has  also  been  instru- 
mental in  having  the  smoking  cars  removed,  and  it  successfully  petitioned 
the  director  of  public  safety  to  require  quiet  on  the  trolley  parties  after 
midnight,  relieving  that  part  of  the  community  living  near  the  trolley 
lines.  The  committee  has  also  introduced  in  two  sessions  of  the  state 
legislature,  a  bill  providing  for  the  vestibuling  of  the  motormen  who  are 
exposed  to  the  inclemency  of  the  weather.  The  committee  addressed 
letters  in  behalf  of  the  bill  to  every  member  of  the  house  and  senate,  and 
representatives  of  the  Association  visited  Harrisburg  three  times  in  the 
interest  of  this  bill,  which,  however,  failed  to  pass.  This  reform  has  at 
last  been  effected,  however,  by  the  traction  companies  themselves  and  our 
Association  has  the  pleasure  of  seeing  this  humane  measure  adopted. 
Last  summer,  at  the  request  of  a  number  of  citizens,  the  Association 
petitioned  the  companies  to  run  one  car  in  every  six  a  closed  car  which 
request  they  immediately  granted  by  running  one  closed  car  in  every  four, 
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much  to  the  convenience  of  semi-invalids  and  young  children.  Among 
other  evidences  of  the  Association's  growth  and  power  has  been  the 
deference  paid  to  our  requests  by  the  trolley  companies,  which  has  been 
especially  gratifying. 

Our  sweating  system  committee  caused  the  introduction  of  a  bill  at 
Harrisburg  in  1894,  making  the  manufacturers  responsible  for  selling 
garments  made  in  the  sweat  shops,  and  we  were  also  interested  in  a  bill 
for  the  textile  workers,  alleviating  the  miseries  of  the  factory  operators, 
and  in  one  introduced  by  the  factory  inspectors,  putting  the  regulation 
of  the  sweat  shops  under  their  care  and  requiring  certain  conditions  of 
room  and  air.  This  committee  was  merged  into  the  committee  for  visit- 
ing public  institutions,  who,  so  far,  have  confined  their  work  to  visiting 
public  schools,  a  number  of  which  were  found  in  very  wretched  condition 
and  a  strong  effort  is  being  made  by  the  committee  to  secure  a  sufficient 
appropriation  to  remodel  the  old  schools  and  build  new  ones,  and  to  em- 
ploy more  janitors  to  keep  them  in  a  proper  condition  of  cleanliness  and 
order.  A  wide  field  of  work  has  opened  before  this  committee  as  it 
fully  realizes  the  long  years  of  suffering  to  be  the  doom  of  the  children  of 
Philadelphia  unless  these  sanitary  physical  evils  are  abated.  The  com- 
mittee works  in  complete  harmony  with  the  board  of  education,  to  whom 
it  makes  a  report  of  the  condition  of  the  schools.  The  committee  have 
visited  one  hundred  and  sixty-three  of  the  three  hundred  schools  in  Phil- 
adelphia. In  a  conference  held  during  the  winter  with  the  councils  com- 
mittee on  schools  it  was  suggested  by  that  committee  that  our  Associa- 
tion should  engage  an  expert  who  could  make  a  definite  report  on  the 
various  unsanitary  school  houses,  and  Prof.  S.  H.  Woodbridge  of  the  In- 
stitute of  Technology,  Boston,  was  finally  engaged  to  do  the  work.  Fifteen 
hundred  copies  of  this  report,  containing  a  description  and  remedies  for 
thirty-six  school-houses,  were  printed  and  a  formal  presentation  was  made 
of  it  to  the  mayor  for  the  use  of  the  board  of  education  and  the  board  of 
health.  This  report  was  also  very  favorably  received  by  the  city  press, 
almost  all  of  them  again  giving  editorials  on  the  subject.  Our  schools 
were  found  to  be  in  a  far  worse"  condition  than  the  general  public  could 
have  imagined,  and  although  the  board  of  health  and  the  board  of  edu- 
cation have  been  reporting  these  conditions  every  year  it  is  hoped  that 
the  report  of  the  Association  will  materially  help  in  securing  the  neces- 
sary funds  to  put  the  school  houses  in  sanitary  condition.  The  work  of 
this  committee  is  one  that  especially  appeals  to  the  popular  sympathy,  as 
next  to  the  water  supply,  it  affects  the  health  of  a  large  portion  of  our 
community.  It  is  gratifying  to  note  again  here  the  appreciation  of  the 
work  of  the  Association  by  the  higher  officials  and  the  cooperative  and 
kind  feeling  exhibited  towards  us  by  the  board  of  health  and  board  of 
education  and  their  ready  accession  to  our  requests. 

The  bake-shop  committee  this  winter,  through  the  passage  of  a  law, 
has  accomplished  a  complete  revolution  in  the  condition  under  which 
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thousands  of  bakers  earn  their  daily  bread.  In  October,  1896,  the  sec- 
retary of  the  journeymen  bakers'  union  appealed  to  our  Association  for 
help  in  bettering  their  condition.  The  committee  was  appointed  and 
they  decided  to  see  for  themselves  the  evils  which  had  been  so  graphically 
described.  They  visited  forty-five  of  the  worst  shops,  and  found  the  con- 
dition more  horrible  than  could  be  imagined.  Most  of  them  under- 
ground, with  bad  ventilation,  worse  sewage,  damp,  filled  with  vermin, 
with  an  unhealthy  set  of  men  working  from  eighteen  to  twenty  hours  a 
day,  seven  days  in  a  week.  ^The  Association  was  shocked  by  the  report 
brought  in  by  this  committee  and  decided  to  do  all  in  its  power  to  secure 
the  alleviation  of  such  evil.  We  sent  letters  to  both  branches  of  the  legis- 
lature at  Harrisburg  endorsing  the  bill,  and  we  called  a  mass  meeting  of 
the  citizens,  which  about  twenty  of  the  journeymen  bakers  attended, 
representatives  of  the  three  thousand  in  Philadelphia,  and  to  which  repre- 
sentatives of  the  master  bakers  also  came.  This  meeting  was  largely 
noticed  in  the  press  and  helped  to  create  public  sentiment  on  the  subject. 
As  our  experts  have  told  us  that  twelve  different  kinds  of  disease 
germs  have  been  found  in  one  loaf  of  bread  after  it  was  baked,  it  is  easy 
to  see  the  reason  for  activity  on  the  part  of  this  committee.  The  law  has 
already  taken  effect,  much  to  the  joy  of  the  bakers,  who  have  been  op- 
pressed like  slaves.  The  factory  inspectors  are  hard  at  work  enforcing 
its  provisions,  which  We  hope  will  cause  a  radical  improvement  in  this 
important  branch  of  trade. 

Among  other  committees  to  be  formed  this  winter,  at  the  request  of  a 
representative  of  the  Culture  Extension  League,  was  one  on  Children's 
Play  Grounds,  in  which  movement  the  Association  is  heartily  interested, 
as  we  consider  it  directly  in  the  line  with  our  efforts  for  public  health,  fos- 
tering the  moral  and  physical  well-being  of  the  children.  The  work  of 
this  committee  has  been  the  establishment  of  a  playground  in  the  mill 
district  of  Kensington,  where  a  plot  of  high  ground  was  secured.  This 
was  fenced  in  and  somewhat  leveled,  supplied  with  swings,  see-saws,  and 
sheds  for  protection  from  the  heat.  A  primitive  bath-house  containing  a 
five  foot  square  zinc-covered  box  and  shower,  with  a  platform  to  dress  and 
urwdress  upon,  formed  one  of  the  chief  attractions.  From  eight  o'clock 
in  the  morning  till  twelve  the  boys  waited  in  line  to  get  a  turn  at  the 
bath,  and  from  twelve  to  six  the  girls  did  the  same.  Nearly  a  thousand 
children  a  day  have  been  on  these  grounds.  The  little  ones  flock  in  the 
early  morning  to  remain  all  day,  thus  finding  comparative  rest  and  re- 
freshment beneath  the  shelters  provided.  Through  the  kindness  of  the 
city  officials  we  have  been  loaned  a  number  of  benches  and  chairs  and 
granted  police  protection  day  and  night.  A  janitor,  a  door-keeper,  and 
kindergartner  were  in  charge  of  the  grounds.  A  lunch  of  milk  and  plain 
cake  is  supplied  from  the  College  Settlement  Coffee  House  every  day, 
for  which  the  children  pay  two  cents. 

Our  Literature  Committee  has  collected  thousands  of  press  clippings 
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relating  to  our  work  from  newspapers  published  in  all  parts  of  the  coun- 
try, and  has  arranged  them  topically  for  the  use  of  our  members.  The 
chairman  has  also  kept  us  in  touch  with  the  current  literature  of  health 
topics  and  this  we  hope  will  be  more  useful  to  us  in  the  future  even  than 
it  has  been  in  the  past.  Our  Press  Committee  hopes  to  accomplish  much 
for  us  also  in  the  future  in  regulating  and  furnishing  the  reports  which  appear 
in  the  newspapers.  A  number  of  lectures  on  health  topics,  and  a  class 
of  parliamentary  drill  have  been  given  during  the  winter.  Last  but  not 
least  our  Entertainment  Committee  has  added  much  to  our  pleasure  in 
arranging  six  delightful  receptions,  where  *we  became  better  acquainted 
with  one  another  and  met  our  friends  in  a  social  hour  of  relaxation  from 
our  oft-times  arduous  duties  connected  with  this  all-absorbing  work  for 
the  public  health. 

Our  Association  is  also  interested  in  the  question  of  housing  the  poor. 
As  it  comes  more  to  the  front  every  /ear,  it  is  more  easily  seen,  now  than 
formerly,  that  the  "condition  of  the  dwellings  of  the  poor — neglected  places 
out  of  view,  known  only  to  the  doctors  and  the  police  officers — is  a  constant 
menace  to  the  health  of  every  individual  in  the  city.  It  has  been  distinctly 
shown  that  children  brought  up  in  bad  sanitary  surroundings  are  inferior  in 
physical  health  and  are  less  susceptible  to  moral  influence.  Adverse  phys- 
ical surroundings  tend  to  produce  an  adult  population,  short-lived,  improv- 
ident, reckless  and  intemperate,  and  the  removal  of  noxious  physical  circum- 
stances and  the  promotion  of  civic,  household  and  personal  cleanliness  are 
as  necessary  to  the  improvement  of  the  moral  condition  of  the  community 
as  they  are  to  the  physical.  The  intolerable  suffering  and  degradation 
incurred  by  masses  of  the  population  through  the  conditions  Under  which, 
by  force  of  their  poverty,  they  are  generally  housed,  show  how  genuine  and 
urgent  a  need  there  is  that  women  should  concern  themselves  systemat- 
ically and  comprehensively  in  all  the  interests  of  the  public  health.  We 
all  know  that  large  fresh  additions  of  human  misery  are  occurring  day  by 
day  under  the  general  prevalence  of  sanitary  neglect,  and  the  spectacle  of 
so  much  needless  human  misery  is  one  to  make  every  woman  do  all  in  her 
power  to  arouse  such  part  of  mankind  as  she  can  influence,  to  take  a  keen 
and  vivid  interest  in  legislative  control  of  all  these  evils. 

Finally,  in  closing,  may  I  state  that  women  are  more  and  more  realizing 
the  vast  importance  of  this  work  for  the  public  health  ?  That  the  average 
length  of  human  life  may  be  very  much  extended  and  its  physical  powers 
greatly  augmented  ;  that  in  every  year,  within  this  nation  thousands  of 
lives  are  lost  which  might  have  been  saved  ;  that  a  vast  amount  of  un- 
necessarily impaired  health  and  physical  debility  exists  among  those  not 
confined  by  sickness ;  that  these  preventable  evils  cause  unnumbered 
and  immeasurable  calamities,  pecuniary,  social,  physical,  mental  and 
moral,  which  might  be  avoided  ;  that  means  exist  within  our  reach  for 
their  mitigation  and  removal,  and  that  measures  for  their  prevention  will 
effect  far  more  than  remedies  for  their  cure,  and  that  upon  the  women  of 
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the  land  this  great  burden  falls  most  heavily,  are  the  conclusions  to  be 
drawn  by  all  who  have  carefully  studied  the  subject.  It  must  also  be  ad- 
mitted that  the  constant  and  continuous  care  of  the  community  at  large 
for  the  welfare  of  the  individual  parts  is  a  characteristic  of  our  present 
civilization.  Man  more  and  more  rises  to  the  religion  of  mutual  helpful- 
ness ;  thoughts  of  loyalty  to  his  kind  are  gaining  sway  with  him,  and  the 
Golden  Rule  is  becoming  a  precept  with  a  wider  scope  than  was  thought 
of  at  the  beginning  of  this  century,  and  surely,  in  the  years  to  come,  as 
science  is  more  and  more  able  to  preserve  and  strengthen  to  men  the  Gift 
of  Life,  they  who  are  in  the  front  will  count  it  sin  and  shame  to  them- 
selves if  their  souls  fail  of  answering  to  that  high  appeal  and  they  strive 
not  with  all  their  strength  to  fulfil  all  the  claims  of  that  great  allegiance. 

In  conclusion,  let  us  remember  that  this  science  is  a  growing  one,  with 
constantly  opening  doors,  giving  new  visions  of  new  dangers,  but  also 
pointing  to  us  new  ways  to  fight  them,  and  let  us  remember  that  we  may 
never  "  rest  and  be  thankful,  for  the  ancient  Sphinx  meets  us  at  every 
turn,  and  her  demand  never  ceases — '  Read  me  my  riddle,  O  man,  and  I 
will  be  thy  slave  ;  neglect  it  or  fail  and  thou  shalt  be  devoured.' " 


CONTRIBUTION  TO  THE  STUDY  OF  YELLOW  FEVER  FROM 
A  MEDICO-GEOGRAPHICAL  POINT  OF  VIEW. 


By  Dr.  EDUARDO  LICEAGA, 
President  of  the  Superior  Board  of  Health  of  Mexico, 

AND 

Dr.  JOSfi  RAMIREZ, 
Secretary  of  that  Board. 

[Fifth  paper  on  the  same  subject,  read  at  the  meeting  of  the  American  Public  Health 
Association  held  in  October,  1897,  in  the  city  of  Philadelphia.] 

For  the  fifth  time  a  paper  is  presented  to  this  Association,  which,  like 
the  previous  ones  written  by  Dr.  Liceaga,  is  designed  to  contribute  to  the 
medico-geographical  study  of  yellow  fever. 

As  already  has  been  stated,  the  principal  purpose  of  these  papers  is 
to  report  exactly,  as  regards  the  Mexican  republic,  all  the  data  relating 
to  the  sources  of  yellow  fever,  in  order  that,  in  view  of  the  official  in- 
formation so  published,  we  may  be  able  to  dissipate  the  erroneous 
impression  now  existing,  that  this  disease  is  endemic  along  the  whole  of 
the  gulf  coast. 

On  the  occasion  of  this  Association  meeting  in  Buffalo,  one  of^s,  Dr. 
Liceaga,  presented  a  full  report  up  to  the  month  of  August,  1896  ;  and 
consequently  we  will  now  carry  on  the  report  from  the  first  of  September 
of  that  year  up  to  the  present  date. 

In  the  port  of  Veracruz,  which,  as  has  already  been  shown  by  one  of 
us,  Dr.  Liceaga,  can  be  considered  one  of  the  sources  in  which  the  yellow- 
fever  germ  obtains  a  spontaneous  growth,  only  three  cases  have  appeared 
during  the  period  under  study,  and  these  three  cases  all  came  within  the 
month  of  June.  It  is  to  be  noted  that  the  persons  who  were  attacked 
had  just  reached  the  port,  or  at  the  utmost,  had  only  been  residing  there 
for  four  months.  One  patient  was  Mr.  Saunders,  whose  sickness  com- 
menced on  the  25th  of  the  month,  and  terminated  fatally  within  a  few 
days,  after  which  the  physician  who  attended  him  proceeded  to  disinfect 
all  the  clothing  that  had  been  in  contact  with  the  patient,  as  well  as  the 
room.  Of  the  other  two  cases,  one  was  in  the  hospital  of  San  Sebastian 
and  the  other  in  the  hospital  of  the  fortress  of  San  Juan  de  Ulloa,  the 
latter  recovering  whilst  the  former  died  on  the  29th  of  June.  The  hos- 
pital of  San  Sebastian  was  not  disinfected,  probably  because  some  of  the 
physicians  who  reside  in  that  port  erroneously  considered  that  proceed- 
ing useless,  and  that  if  the  germ  is  there  the  disinfection  is  of  no  use. 

These  are  the  only  cases  that  have  presented  themselves  in  Veracruz, 
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according  to  the  official  documents  that  have  been  received  by  the  board 
of  health,  and  which,  therefore,  clearly  refute  the  three  cases  that  were 
said  to  have  occurred  in  the  port  of  Veracruz  during  the  month  of  Novem- 
ber, 1896,  and  which  are  cited  on  page  379  of  "The  Annual  Report  of 
the  Supervising  Surgeon  General  of  the  Marine  Hospital  Service  of  the 
United  States,  for  the  Fiscal  Year  1896."  These  incorrect  reports  which 
have  been  forwarded  to  the  surgeon  general  of  the  marine  hospital  ser- 
vice of  the  United  States  can  be  easily  explained,  seeing  that  they  are 
prepared  by  the  consul,  who  undoubtedly  is  not  in  a  position  to  make  an 
exact  diagnosis  of  the  pernicious  paludic  fever  that  in  those  parts  bears 
such  a  similarity  to  yellow  fever,  when  they  assume  a  remittent  bilious 
character.  On  this  point  we  will  treat  further  towards  the  end  of  this 
paper. 

With  respect  to  the  other  points  on  the  gulf  coast,  and  especially  the 
ports,  we  can  safely  assert  that  during  the  period  covered  by  this  report, 
not  a  single  case  of  yellow  fever  has  presented  itself.  This  assertion  is 
based  on  the  reports  presented  by  the  sanitary  delegates  of  the  board  of 
health  in  the  ports  of  Tampico,  Tuxpan,  Coatzacoalcos,  Frontera,  El 
Carmen,  Campeche  and  Progreso,  who  report  that  no  cases  of  yellow 
fever  have  presented  themselves  in  those  parts  where  they  are  residing, 
and  that  according  to  the  reports  they  have  received  from  the  authorities 
of  the  neighboring  towns,  the  same  thing  has  happened  in  their  respect- 
ive districts.  Nevertheless,  the  delegate  in  Coatzacoalcos  reports  that 
according  to  the  report  sent  in  by  the  political  chief  of  the  county,  there 
were  f5ur  suspicious  cases  in  the  municipality  of  Zaragoza,  two  in  the 
month  of  May,  one  in  July,  and  another  in  the  village  of  Hidalgotitlan. 
At  the  same  time  he  notes  with  good  reason  that  the  diagnosis  was  made 
by  incompetent  persons,  as  none  of  the  patients  were  attended  by  a  phy- 
sician, and  the  uneducated  masses  are  always  disposed  to  attribute  any 
fever  that  presents  symptoms  of  vomiting,  to  yellow  fever.  On  the  other 
hand,  another  reason  that  we  have  for  supposing  that  there  was  a  mistake 
in  the  diagnosis,  is  that  the  disease  did  not  extend,  notwithstanding  that 
it  always  assumes  an  epidemic  character  in  those  parts. 

Passing  now  to  the  Pacific  coast  we  will  commence  with  a  study  of  the 
suspicious  cases  which  were  observed  in  the  port  of  Manzanillo  during  the 
months  ot  August  and  September  of  last  year,  and  with  respect  to  which 
one  of  us,  Dr.  Liceaga,  promised  to  furnish  detailed  reports  to  this 
association. 

Bearing  in  mind  the  terrible  epidemic  that  in  the  year  1884  desolated 
the  towns  of  our  Pacific  coast,  the  supreme  board  of  health  of  Mexico 
has  taken  special  care  to  prevent  that  disease  from  being  imported  from 
the  Central  American  countries  where  unfortunately  it  now  prevails  under 
an  endemic  form.  As  regards  ourselves,  we  have  thoroughly  proved 
that  no  source  of  yellow  fever  exists  on  the  Pacific  coast  of  the  Mex- 
ican republic ;  therefore  on  receiving  notice  that  fatal  cases  have  pre- 
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sented  themselves  of  a  disease  which  was  supposed  to  be  the  dreaded 
enemy,  the  board  hastened  to  send  to  the  port  of  Manzanillo  one  of  its 
delegates  who,  through  his  own  scientific  knowledge  as  well  as  through 
his  long  residence  in  the  port  of  Veracruz,  had  obtained  a  perfect  ac- 
quaintance with  the  symptoms  of  yellow  fever.  Dr.  Narciso  del  Rio,  the 
delegate  in  question,  reached  the  port  and  there  made  a  careful  study  of 
the  last  cases  that  presented  themselves  of  that  epidemic  disease,  and 
this  careful  investigation  showed  him  that  what  was  suspected  to  be  yel- 
low fever  was  no  such  a  thing,  but  that  it  most  probably  was  a  paludic 
fever  of  hemorrhagic  form,  that  through  the  exceptional  conditions  brought 
about  by  the  putrefaction  of  a  large  quantity  of  dead  fish  round  the  town, 
had  assumed  something  of  a  typhous  form.  The  detailed  report  present- 
ed by  Dr.  del  Rio  is  published  in  Bulletin  No.  5,  of  the  board  of  health, 
under  date  of  the  30th  of  November,  1896.  It  is  to  be  noted  that  after 
the  first  days  of  October  no  new  cases  of  that  disease  were  found. 

At  the  end  of  August,  1896,  and  without  any  antecedents  whatever,  two 
cases  of  a  disease,  which  at  once  spread  itself  and  which  at  first  was 
diagnosed  under  the  name  of  yellow  fever,  simultaneously  appeared  in 
different  places  at  some  distance  in  the  city  of  Chilpancingo,  the  capital 
of  the  state  of  Guerrero,  and  distant  about  174  kilometres  from  the  port 
of  Acapulco.  The  disease  assumed  a  most  alarming  character  in  view  of 
the  small  extent  of  the  city  and  the  small  number  of  its  inhabitants,  as 
well  as  because  it  indistinctly  attacked  persons  belonging  to  all  social 
classes,  and  it  may  even  be  said,  those  whose  situation  was  fairly  good. 

The  board  immediately  ordered  Dr.  Yglesias,  delegate  in  the  port  of 
Veracruz  and  who  has  acquired  a  perfect  knowledge  of  yellow  fever  from 
a  residence  in  that  port  for  many  years,  to  proceed  at  once  to  the  city  of 
Chilpancingo  for  the  purpose  of  making  an  exact  diagnosis  after  a  careful 
study  of  the  epidemic. 

Dr.  Yglesias  very  shortly  afterward  reported  that  in  his  opinion  the  dis- 
ease in  question  was  a  manifestation  of  a  grave  paludism  ;  but  as  the  mil- 
itary physician  then  resident  in  Chilpancingo  was  not  of  the  same  opinion, 
it  was  decided  that  Dr.  Demetrio  Mejia,  professor  of  clinics  in  the  na- 
tional school  of  medicine,  of  Mexico,  should  join  Dr.  Yglesias  for  the 
purpose  of  making  a  study  of  the  epidemic.  Dr.. Mejia  was  accompanied 
by  Drs.  P.  Beristain  and  A.  Loeza,  who  took  with  them  the  necessary 
instruments  for  a  microscopical  study  of  the  blood  and  for  the  forwarding 
of  the  blood  under  the  conditions  that  would  facilitate  cultivations  under 
proper  means  in  the  laboratory  that  the  board  of  health  has  in  the  city  of 
Mexico.  • 

The  commission  presented  three  reports  which  have  been  published  in 
Nos.  6,  7,  and  10  of  the  second  volume  of  the  bulletin  of  the  board,  and 
according  to  these  reports  it  was  perfectly  well  proved  that  the  epidemic 
observed  in  the  city  of  Chilpancingo  was  produced  by  the  hematozoria  of 
Laveran,    This  fact  is  of  great  importance  and  proves  the  opinion  of  the 


A  MEDICO-GEOGRAPHICAL   VIEW  OF  YELLOW  FEVER.  425 


commissioners ;  I  refer  to  the  limitation  of  its  spread  to  the  city  where  it 
promptly  disappeared. 

In  other  parts  of  the  Pacific  coast  no  case  of  suspicious  disease  has 
been  observed. 

The  two  epidemics  above  referred  to  once  more  show  the  difficulties 
that  are  encountered  up  to  the  present  in  establishing  an  exact  diagnosis 
between  yellow  fever  and  certain  forms  of  paludic  infection  that  in  hot 
countries  assume  a  very  similar  aspect  and  the  serious  character  that  is 
generally  borne  by  that  disease,  so  much  so  that  even  persons  who  are 
accustomed  to  observe  the  two  affections  are  often  uncertain  as  to  the 
diagnostic.  These  doubts  will  in  future  be  dissipated  if,  as  is  to  be  hoped, 
the  discoveries  of  Dr.  J.  Sanarelli  are  confirmed,  who  appears  to  have  dis- 
covered the  yellow-fever  microbe  in  the  city  of  Montevideo.  A  knowl- 
edge of  the  cause  of  the  disease  will  not  only  allow  us  to  establish  an 
exact  diagnosis  but  will  also  doubtless  facilitate  the  means  for  attacking 
it  in  a  certain  manner. 

The  epidemic  of  yellow  fever  that  is  now  prevalent  in  some  parts  of 
the  coast  in  the  United  States  will  give  the  physicians  of  those  localities 
an  opportunity  to  study,  under  exceptional  cases,  the  efficacy  of  isolation 
and  disinfection. 

This  same  epidemic  has  now  presented  a  phenomenon  that  is  unique 
up  to  this  date,  that  our  port  of  Veracruz  which  three  months  ago  had 
not  suffered  from  yellow  fever,  should  now  be  taking  serious  precautions 
to  avoid  contagion  from  the  United  States,  as  at  this  moment  happens, 
when  the  steamer  Uto  is  anchored  in  that  port,  having  arrived  from  Mo- 
bile with  three  patients  who  have  been  ordered  to  be  held  isolated  and 
under  observation  in  the  Lazareto  of  Sacrificio. 


RECENT  RESEARCHES  RELATING  TO  THE  ETIOLOGY  AND 
SPECIFIC  TREATMENT  OF  YELLOW  FEVER. 


By  GEO.  M.  STERNBERG,  M.  D., 
Surgeon-General,  United  States  Army. 

In  a  paper  read  at  the  Twelfth  International  Medical  Congress  at  Mos- 
cow during  August  of  the  present  year,  and  published  in  the  September 
number  of  The  American  journal  of  the  Medical  Sciences,  I  have  given 
my  reasons  for  believing  that  the  bacillus  icteroides  of  Sanarelli,  and  a 
bacillus  obtained  by  me  from  yellow-fever  cadavers  at  Havana,  provision- 
ally named  "  bacillus  x,"  are  identical.  If  the  identity  is  not  established, 
the  claim  of  Sanarelli  that  his  bacillus  icteroides  is  the  specific  infectious 
agent  in  yellow  fever,  cannot,  in  my  opinion,  be  admitted.  For  this  specific 
infectious  agent  must  be  the  same  in  yellow  fever  occurring  at  Havana  as 
for  that  occurring  at  Rio  de  Janeiro.  My  extended  and  painstaking  bac- 
teriologic  researches  in  a  series  of  forty  fatal  cases  occurring  in  the  city 
of  Havana  during  1888  and  1889,  and  three  occurring  in  Decatur,  Ala., 
during  the  epidemic  of  1888,  show  that  no  micro-organism,  other  than  my 
bacillus  X,  develops  in  the  culture  media  usually  employed  by  bacteriolo- 
gists, except  the  colon  bacillus  and  a  few  other  species  exceptionally 
found  and  excluded  from  consideration  for  reasons  stated  in  my  report  on 
"The  Etiology  and  Prevention  of  Yellow  Fever,"  published  during  1890. 
In  summing  up  the  results  of  my  investigations  I  refer  to  the  bacillus  x 
as  follows : 

"Among  the  facultative  anaerobics  is  one — bacillus  x — which  has  been 
isolated  by  the  culture  method  in  a  considerable  number  of  cases  of  yel- 
low fever,  and  may  have  been  present  in  all.  This  bacillus  has  not  been 
encountered  in  the  comparative  experiments  made.  It  is  very  pathogenic 
for  rabbits  when  injected  into  the  abdominal  cavity.  It  is  possible  that 
this  bacillus  is  concerned  in  the  etiology  of  yellow  fever,  but  no  satisfac- 
tory evidence  that  such  is  the  case  has  been  obtained  by  experiments  upon 
the  lower  animals,  and  it  has  not  been  found  in  such  numbers  as  to  war- 
rant the  inference  that  it  is  the  specific  infectious  agent.  All  other  micro- 
organisms obtained  in  pure  cultures  from  yellow  fever  cadavers  appear  to 
be  excluded,  either  by  having  been  identified  with  known  species,  or  by 
having  been  found  in  comparative  researches  made  outside  of  the  area  of 
yellow-fever  prevalence,  or  by  the  fact  that  they  have  been  found  only  in 
small  numbers  and  in  a  limited  number  of  cases." 

The  bacillus  of  Sanarelli  readily  grows  in  the  culture-media  which  I  em- 
ployed in  my  researches,  and  if  present  in  the  blood  or  tissues  of  the 
yellow-fever  cadavers  examined  by  me  at  Havana,  I  could  not  have  failed 
to  find  it.    In  stating  conclusions  in  my  official  report  I  say:    "The  spe- 
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cific  infectious  agent  in  yellow  fever  has  not  been  demonstrated."  It  will 
be  observed  that  I  say  "has  not  been  demonstrated."  I  do  not  say  that 
it  has  not  been  discovered,  for  I  suspected  at  that  time  that  my  bacillus  x 
was  possibly  the  specific  yellow-fever  germ. 

The  name  of  Eberth  is  commonly  associated  with  the  typhoid  bacillus, 
but  Eberth  was  only  successful  in  finding  this  bacillus  in  the  lymphatic 
glands  or  in  the  spleen  in  eighteen  out  of  forty  cases  in  which  he  searched 
for  it,  and  it  was  not  until  four  years  later  (1884)  that  Gafi^ky  obtained  it 
from  the  spleen  of  typhoid  cadavers  in  twenty-six  out  of  twenty-eight 
cases  examined  by  him.  The  demonstration  that  this  is  the  specific  infec- 
tious agent  of  typhoid  fever  was  evidently  not  made  by  Eberth,  but 
depends  upon  the  researches  of  Gaffky,  Frankel,  Simmonds,  and  other 
more  recent  investigators. 

Klebs  is  supposed  to  have  first  observed  or  discovered  the  diphtheria 
bacillus,  but  Loffler  demonstrated  it  to  be  the  specific  infectious  agent  in 
this  disease,  and  this  bacillus  is  spoken  of  as  the  Klebs-Lotfier  bacillus. 

Continental  bacteriologists  have  not  been  so  particular  in  recognizing 
the  discoverer  of  the  micrococcus  of  pneumonia,  which  was  isolated  and 
described  by  me  in  1880,  and  was  observed  in  pneumonic  sputa  by  Tala- 
mon  in  1883,  by  Salvioli  durring  1884,  and  by  the  author  in  1885,  before 
the  publication  of  Frankel's  first  paper  detailing  the  results  of  his  investi- 
gations. As  a  matter  of  fact,  the  demonstration  that  this  micrococcus  is 
concerned  in  the  etiology  of  pneumonia  depends  upon  the  investigations 
of  Talamon,  Salvioli,  Sternberg,  Frankel,  Weichselbaum,  Gameleia,  and 
others,  and  the  common  practice  of  referring  to  it  as  Frankel's  pneumo- 
coccus  is  an  injustice  to  the  discoverer,  and  to  others  who  have  had  a 
share  in  demonstrating  its  role  in  the  etiology  of  croupous  pneumonia. 

Neisser  discovered  the  gonococcus,  and  named  it,  but  he  did  not  pre- 
sent any  satisfactory  experimental  evidence  that  it  is  the  specific  germ  of 
gonorrhea.  This  demonstration  was  made  by  Bumm  and  others.  How- 
ever, Neisser's  name,  alone,  is  usually  mentioned  in  connection  with  this 
germ. 

If  my  bacillus  x  and  the  bacillus  icteroides  of  Sanarelli  are  proved  to 
be  identical  by  the  experiments  of  Sanarelli  and  this  bacillus  is  demonstrat- 
ed to  be  the  cause  of  yellow  fever,  Sanarelli  will  deserve  full  credit  for 
the  demonstration,  and  I  shall  not  be  disposed  to  detract  in  the  least  from 
the  praise  due  him  for  the  success  achieved  as  a  result  of  his  investiga- 
tions. If,  as  he  claims,  he  has  obtained  the  final  proof  that  this  is  the 
yellow-fever  germ  by  producing  the  disease  in  man  (five  cases),  as  a  result 
of  the  sub-cutaneous  or  intravenous  injection  of  filtered  cultures,  I  think 
we  must  accept  these  results  as  demonstrating  the  specific  character  of 
the  bacillus  in  question.  But  without  this  final  proof  the  demonstration 
would  not  be  satisfactory,  notwithstanding  the  pathogenic  virulence  of  the 
bacillus  when  injected  into  the  several  species  of  the  lower  animals.  If 
it  were  constantly  found  in  the  blood  and  tissues  of  yellow-fever  cadavers 
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there  would  be  little  reason  to  doubt  its  specific  character.  But  both  my 
researches  and  those  of  Sanarelli  show  that,  notwithstanding  the  most 
painstaking  investigations,  this  bacillus  has  not  been  found  in  a  consider 
able  proportion  of  the  typical  fatal  cases  of  yellow  fever  examined. 

Sanarelli  says  :  "According  to  the  results  of  my  researches,  the  isola- 
tion of  the  microbes  of  yellow  fever  is  only  possible  in  58  per  cent,  of  the 
cases;"  and  his  paper,  published  in  the  Annales  del'  Instit.  Pasteur, 
shows  that  his  investigations  were  limited  to  eleven  fatal  cases.  After 
having  differentiated  bacillus  x  from  the  colon  bacillus,  which  it  greatly 
resembles,  I  obtained  it  in  about  one  half  of  the  cases  studied  by  me  in 
Havana  during  1889.  Sanarelli  says,  with  reference  to  his  failure  to  find 
his  bacillus  in  a  considerable  proportion  of  the  typical  cases  :  "  Its  isola- 
tion often  presents  almost  insuperable  difficulties,  due  in  part  to  the  con- 
stant occurrence  of  secondary  infections,  and  in  part  to  its  relative  scarcity 
in  the  organism." 

In  the  series  of  cases  studied  by  me  secondary  infections  were  ex- 
tremely rare.  The  colon  bacillus  was  found  in  a  considerable  number  of 
cases,  but  usually  in  comparatively  small  numbers,  and  there  is  no  good 
reason  for  believing  that  the  fatal  result  depended  upon  its  presence.  But 
for  the  fact  that  in  the  second  case  studied  by  Sanarelli,  his  bacillus  was 
present  in  considerable  numbers  in  blood  extracted  from  the  finger  of  the 
patient  the  evening  before  his  death,  and  also,  after  death,  in  the  blood, 
spleen,  liver,  and  other  organs,  it  is  quite  probable  that  his  attention  would 
not  have  been  attracted  to  this  particular  bacillus.  In  this  regard  this 
case  is  unique,  both  in  the  series  of  cases  investigated  by  Sanarelli  and 
in  those  studied  by  me ;  and  if  this  is  indeed  the  bacillus  of  yellow  fever, 
it  is  evident  that  it  is  usually  present  in  the  blood  or  tissues  of  yellow- 
fever  patients  in  very  small  numbers,  or  not  at  all. 

In  my  report  I  suggest  the  possibility 'that  the  yellow-fever  germ  may 
multiply  in  the  intestine,  as  is  the  case  with  cholera,  and  I  say :  "  Finally 
we  remark  that  many  facts  relating  to  the  origin  and  extension  of  yellow- 
fever  epidemics  give  support  to  the  inference  that  the  specific  infectious 
agent  is  present  in  the  dejecta  of  those  suffering  from  the  disease,  and 
that  accumulations  of  fecal  matter  and  of  other  organic  material  of  ani- 
mal origin  furnish  a  suitable  nidus  for  the  development  of  the  'germ' 
when  climatic  conditions  are  favorable  for  its  growth. 

"There  is  no  evidence  that  yellow  fever  is  propagated  by  contamination 
of  the  supply  of  drinking-water,  as  frequently,  and  probably  usually,  occurs 
in  the  case  of  typhoid  fever  and  cholera.  Moreover,  epidemics  extend  in 
a  more  deliberate  manner  and  are  restricted  within  a  more  definite  area 
than  is  the  case  with  cholera  and  typhoid  fever.  It  is  usually  at  least  ten 
days  or  two  weeks  after  the  arrival  of  a  vessel  with  the  disease  on  board, 
before  cases  of  local  origin  occur  ;  and  these  cases  occur  in  the  immediate 
vicinity  of  the  imported  case  or  vessel  carrying  the  contagion.  When  the 
disease  has  effected  a  lodgment,  the  area  of  infection  extends  slowly  and 
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usually  has  well-defined  boundaries.  In  towns  and  cities  having  a  com- 
mon water-supply  one  portion  remains  healthy,  while  another,  usually  the 
most  filthy,  may  be  decimated  by  the  scourge." 

This  hypothesis  led  me  to  make  the  following  recommendation  :  "  The 
experimental  evidence  recorded  and  the  facts  just  stated  seem  to  justify 
the  recommendation  that  the  dejecta  of  yellow-fever  patients  should  be 
regarded  as  infectious  material,  and  that  such  material  should  never  be 
thrown  into  the  privy-vaults  or  upon  the  soil  until  it  has  been  disinfect- 
ed." 

Sanarelli  reports  his  failure  to  find  his  bacillus  icteroides  in  the  contents 
of  the  intestine  ;  but  all  bacteriologists  will  recognize  the  fact  that  the 
demonstration  of  a  non-liquefying  bacillus  which  resembles,  both  in  its 
morphology  and  in  its  colonies,  the  colon  bacillus,  and  which  is  present  in 
comparatively  small  numbers  in  the  contents  of  the  intestines,  might  easily 
be  overlooked  even  by  one  skilled  in  bacteriologic  technic,  and  I  cannot 
admit  that  Sanarelli's  failure  to  find  the  bacillus  in  the  contents  of  the  in- 
testine is  satisfactory  evidence  that  it  was  not  present. 

I  obtained  bacillus  x  in  a  certain  number  of  cases  from  the  contents  of 
the  intestines  of  yellow-fever  cadavers  ;  but  it  was  present  in  compara- 
tively small  numbers,  and  I  was  more  successful  in  obtaining  it  by  inocu- 
lation experiments  in  guinea-pigs  than  in  cultures  made  directly  from 
material  from  the  intestine.  I  suggest  in  my  report  that  possibly  yellow 
fever  results  from  the  absorption  of  a  toxin  produced  during  the  multipli- 
cation of  the  specific  germ  in  the  alimentary  canal.  This,  however,  is 
only  advanced  as  a  hypothesis,  which  has  some  facts  in  its  favor.  If,  as 
stated  by  Sanarelli,  comparatively  small  quantities  of  a  filtered  culture  of 
this  bacillus  will  give  rise  to  yellow  fever  in  man  when  injected  beneath 
the  skin  or  directly  into  the  circulation,  this  fact  would  appear  to  give 
additional  value  to  the  hypothesis.  At  all  events,  I  think  it  would  be 
very  unfortunate  if,  upon  the  strength  of  Sanarelli's  negative  researches, 
sanitarians  should  neglect  to  disinfect  the  excreta  of  yellow-fever 
patients. 

The  fact  that  both  Sanarelli  and  myself  have  failed  in  a  majority  of  the 
cases  studied  to  obtain  this  bacillus  in  cultures  from  the  liver,  the  spleen, 
and  other  organs,  or  in  thin  sections  made  from  portions  of  these  organs 
preserved  in  alcohol,  does  not  absolutely  prove  that  the  bacillus  was  not 
present  in  these  cases.  A  few  scattered  colonies  might  easily  escape 
observation,  even  in  the  most  painstaking  research,  just  as  a  few  bacilli 
present  in  the  intestinal  contents  might  not  be  discovered  by  a  competent 
bacteriologist  after  a  protracted  investigation  by  the  plate  method.  The 
isolation  of  a  non-liquefying  bacillus  is  especially  difficult  on  account  of 
the  presence  of  the  colon  bacillus  in  large  numbers.  If,  for  example^ 
bacillus  A- was  present  in  the  proportion  of  i-iooo  of  other  non-liquefying 
bacilli,  there  would  be  but  little  chance  of  finding  it  by  the  use  of  plate- 
cultures. 
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All  bacteriologists  recognize  the  difficulty  of  isolating  the  typhoid 
bacillus  from  the  dejecta  of  typhoid  patients,  and  Gaffky  has  shown  that 
in  fatal  cases  in  which  the  presence  of  colonies  was  not  detected  in  the 
sections  of  the  spleen,  or  in  which  such  colonies  were  extremely  rare,  the 
bacillus  could  always  be  obtained  by  means  of  cultures.  I  had  this  fact 
in  view  in  my  researches  made  at  Havana,  and  habitually  introduced  a 
considerable  amount  of  material  from  the  interior  of  the  liver  and  of  blood 
from  one  of  the  cavities  of  the  heart  into  the  various  culture-media  used 
in  my  investigation.  I  admit  that  a  negative  result  does  not  prove  the 
absence  of  bacteria  capable  of  developing  in  these  culture-media.  Indeed, 
I  obtained  proof  that  the  contrary  is  the  case  ;  for  I  invariably  obtained 
various  bacteria  from  cultures  made  from  portions  of  liver  or  kidney 
preserved  forty-eight  hours  in  an  antiseptic  wrapping.  Some  of  these 
were  well-known  bacilli,  such  as  the  colon  bacillus,  bacillus  proteus 
vulgaris,  and  large  anaerobic  bacilli.  Associated  with  these  was  bacil- 
lus X. 

It  is  evident,  then,  that  notwithstanding  the  negative  results  usualljr 
attending  culture  experiments  with  blood  from  the  heart  or  material  from 
the  interior  of  one  of  the  organs  principally  affected,  bacteria  of  different 
species  were  present  in  the  liver  and  kidney  in  small  numbers,  and  that 
they  developed  abundantly /^'j'/'-w^^r/em  when  portions  of  these  organs  en- 
veloped in  an  antiseptic  wrapping  were  placed  in  an  incubating-oven. 
This  method  was  followed  by  Sanarelli,  but  he  neglects  to  make  any  ref- 
erence to  the  fact  that  I  had  employed  it  in  an  extended  series  of  cases, 
or  to  my  bacillus  x,  which  is  fully  described  in  my  official  report,  to  which 
he  apparently  had  access,  although  he  makes  serious  mistakes  in  refer- 
ring to  my  work.  Thus,  he  says:  "Dr.  Sternberg,  of  Baltimore,  author 
of  the  most  recent,  the  most  rich,  and  the  most  methodical  contribution 
to  this  disease  known  up  to  the  present  time,  declares  that  the  specific 
microbe  of  yellow  fever  is  yet  to  be  found,  and  he  affirms  that  the  whole 
question  is  to  be  taken  up  ab  initio.''' 

This  was  not  exactly  my  position,  as  witness  the  following  quotation 
from  the  introduction  to  my  report :  "  I  have  now  commenced  writing  a 
report  because  I  feel  that  an  account  of  what  I  have  been  doing  during 
the  past  two  years  is  due,  and  not  because  I  have  brought  my  investiga- 
tion to  a  successful  termination,  or  because  I  feel  that  there  is  nothing 
more  to  be  done. 

"  No  one  can  regret  more  than  I  do  that  the  question  of  the  etiology  of 
yellow  fever  is  not  yet  solved  in  a  definite  manner,  but  I  at  least  have  not 
to  reproach  myself  with  want  of  diligence  or  failure  to  embrace  every  op- 
portunity for  pursuing  the  research.  The  difficulties  have  proved  to  be 
much  greater  than  I  anticipated  at  the  outset.  If  the  task  before  me  had 
been  to  find  an  organism  in  the  blood,  like  that  of  relapsing  fever,  or  of 
anthrax,  or  an  organism  in  the  organs  principally  involved,  as  in  typhoid 
fever,  or  leprosy,  or  glanders,  or  in  the  intestine,  as  in  cholera,  the  re- 
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searches  I  have  made  could  scarcely  have  failed  to  be  crowned  with  suc- 
cess. But  this  has  not  proved  to  be  the  case,  and  among  the  micro-organ- 
isms encountered  there  is  not  one  which  by  its  constant  presence  and 
special  pathogenic  power  can  be  indisputably  shown  to  be  the  specific 
agent  in  this  disease." 

Note  that  I  say  "  among  the  micro-organisms  encountered  there  is  not 
one  which  by  its  constant  presence  and  special  pathogenic  power  can  be 
shown  indisputably  to  be  the  specific  infectious  agent  in  this  disease." 
But,  as  heretofore  stated,  I  carefully  described  one  particular  bacillus, 
and  in  summarizing  my  results  said  :  "It  is  possible  that  this  bacillus  is 
concerned  in  the  etiology  of  yellow  fever."  Evidently  it  was  my  inten- 
tion that  subsequent  investigators  should  consider  this  possibility,  and  if 
my  work  was  well  done,  by  approved  methods,  no  one  has  a  right  to  ig- 
nore it,  and  continued  investigations  by  the  same  method  cannot  be  con- 
sidered as  taking  up  the  question  ab  initio. 

Again,  Sanarelli  says  :  "  Sternberg  thinks  that  there  is  probably  a 
localized  infection  having  its  principle  seat  in  the  stomach!^  This  is  a 
mistake.  I  have  advanced  the  hypothesis  that  the  germ  of  yellow  fever 
may  perhaps  be  located  in  the  alimentary  canal,  as  is  the  case  in  cholera, 
and  that  the  symptoms  result  from  the  absorption  of  a  very  potent  toxin 
produced  by  it.  But  this  is  only  a  suggestion,  and  I  know  of  no  evidence 
indicating  that  there  is  a  localized  infection  of  the  stomach.  I  have  care- 
fully studied  many  stained  sections  of  the  walls  of  the  stomach,  and  have 
never  found  any  evidence  of  a  localized  infectious  process,  although  "in 
a  certain  proportion  of  the  cases  there  is  evidence  of  inflammation,  as 
shown  by  the  presence  of  ah  unusual  number  of  leucocytes  in  the  sub- 
mucous coat." 

I  say  in  my  report :  "The  mucous  membrane  of  the  stomach  is  always 
found  to  be  more  or  less  hyperemic ;  the  congestion  commonly  is  not  gen- 
eral, but  is  confined  to  smaller  or  larger  spots  or  districts,  in  which  it  is 
observed  to  proceed  from  one  or  more  centers.  From  these  centers  it 
extends  or  radiates  in  a  lesser  degree,  either  gradually  to  be  lost  or  to 
pass  over  to  another  congested  district.  It  is  owing  to  this  peculiarity  of 
the  congestion  that  it  presents  no  uniformity  of  character,  but  is  observed 
to  spread  irregularly  over  larger  or  smaller  portions  of  the  membrane 
(Schmidt). 

"The  small  intestine  commonly  contains  more  or  less  black  matter, 
either  fluid  and  resembling  that  found  in  the  stomach,  or  mixed  with 
mucous  and  smeared  over  the  mucous  coating,  especially  of  the  ileum. 
This,  no  doubt,  comes  partly  from  the  stomach,  but  in  other  cases  is  due 
to  passive  hemorrhage  from  the  mucous  membrane  of  the  intestine  it- 
self. This  membrane  presents  arborescent  patches  of  congestion,  or  por- 
tions of  the  canal  may  be  uniformly  red  from  hyperemia  of  the  mucous 
coat ;  the  color  varies  from  pale  red  to  a  reddisii  brown,  and  is  usually 
more  marked  in  the  lower  portion  of  the  ileum  than  elsewhere.  The 
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large  intestine  occasionally  presents  similar  aborescent  patches  of  conges- 
tion, but  it  usually  has  a  normal  appearance.  Finally,  we  may  say  that 
the  attention  of  pathologists  has  heretofore  been  so  largely  taken  up  with 
the  pathologic  histology  of  the  organs  which  present  the  most  notable 
changes — liver  and  kidney — that  the  histology  of  the  alimentary  canal 
has  been  somewhat  neglected,  and  further  researches  in  this  direction  are 
desirable  upon  material  obtained  at  the  earliest  possible  moment  after 
death." 

If  we  admit  the  specific  character  of  the  bacillus  under  consideration, 
I  think  we  must  await  further  investigations  before  the  question  can  be 
considered  as  definitely  settled  as  to  the  locality  in  which  it  establishes 
itself  in  the  body  of  an  infected  individual — whether  in  the  organs  in- 
volved, as  claimed  by  Sanarelli,  or  in  the  alimentary  canal,  as  suggested 
by  me.  But  the  most  important  question  at  present  relates  to  the  sup- 
posed specific  character  of  this  bacillus. 

Experiments  are  now  being  made  under  my  direction  both  with  bacil- 
lus X  and  with  cultures  of  the  bacillus  of  Sanarelli,  which  I  obtained 
through  the  courtesy  of  Dr.  Roux  during  a  recent  visit  to  Paris.  While  I 
am  not  likely  to  have  an  opportunity  to  make  experiments  on  man,  I  hope 
to  make  a  careful  comparative  study  of  the  pathogenic  action  upon  dogs 
and  guinea-pigs  of  bacillus  x  and  the  bacillus  icteroides  of  Sanarelli.  If 
identity  is  established  and  Sanarelli's  results  are  confirmed,  I  shall  be 
ready  to  accept  this  as  the  specific  infectious  agent  in  the  disease  under 
consideration.  I  desire  to  express  my  obligations  to  Dr.  Ezra  B.  Wilson, 
of  the  Hoagland  Laboratory,  Brooklyn,  N.  Y.,  for  having  renewed  at  reg- 
ular intervals  the  cultures  of  bacillus  x  which  I  left  in  that  laboratory 
more  than  four  years  ago.  I  myself  maintained  the  cultures  after  leaving 
Baltimore  for  duty  at  San  Francisco  during  1890,  until  they  were  placed 
in  the  Hoagland  Laboratory  in  1892. 

Serum  Therapy. — The  writer  has  long  been  of  the  opinion  that  the  dis- 
covery of  the  germ  of  yellow  fever  would  be  likely  to  be  followed  by  im- 
portant practical  results  in  prophylaxis  and  in  the  treatment  of  the  dis- 
ease. There  was  nothing  irrational  in  Freire's  method  of  inoculation 
but,  unfortunately,  he  did  not  have  at  his  command  cultures  of  the  spe- 
cific infectious  agent,  and  his  statistics  are  entirely  unreliable,  as  shown 
in  my  published  report. 

It  is  possible  that  the  bacillus  of  Sternberg  and  Sanarelli  may  have 
been  present  in  some  of  his  impure  cultures,  before  his  visit  to  France, 
where  these  cultures  were  "plated"  by  Gibier  (1887);  but  the  micro- 
coccus which  he  declared  to  be  his  "  crytococcus  xanthogenicus "  and 
upon  his  return  from  Paris  presented  to  me  as  his  yellow  fever  germ,  was 
the  well-known  and  very  common  staphylococcus  albus.  Inoculations 
made  by  him  in  my  presence  in  four  individuals  resulted  only  in  a  slight 
tumefaction  and  redness  at  the  point  of  inoculation  without  any  noticea- 
ble febrile  reaction. 
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My  own  researches  and  those  of  Sanarelli  show  that  yellow  fever  is  not 
an  acute  septicemia,  as  might  perhaps  be  inferred  from  the  symptoms  and 
course  of  the  disease,  and  the  inference,  therefore,  is  suggested  that  the 
clinical  phenomena  and  pathologic  changes  in  the  organs  involved  are 
due  to  the  action  of  some  potent  toxin,  produced  by  a  specific  micro- 
organism which  has  a  more  or  less  localized  habitat  in  the  body  of  an 
infected  individual.  This  is  now  known  to  be  the  case  in  diphtheria  and 
in  cholera,  and  the  deadly  effects  of  the  toxins  produced  by  the  diphtheria 
bacillus  and  the  cholera  spirillum  may  fairly  be  compared  with  the 
specific  toxemia  which  we  call  yellow  fever. 

The  recent  experiments  of  Sanarelli  appear  to  give  substantial  support 
to  the  inference  that  yellow  fever  is  in  fact  a  toxemia.  Time  and  space 
will  only  permit  a  brief  summary  of  the  experimental  results  reported. 
In  //  Policlinico  of  August  15,  1897,  details  are  given  of  the  experiments 
made  upon  man  (five  individuals)  with  filtered  cultures  of  Sanarelli's 
bacillus  icteroides.    The  amounts  injected  varied  from  2  to  lo  c.cm. 

Case  I. — A  subcutaneous  injection  of  2  c.cm.  of  a  filtered  culture  gave 
rise  to  a  slight  febrile  reaction,  and  to  some  tumefaction  at  the  point  of 
injection. 

Case  II. — A  subcutaneous  injection  of  5  c.cm.  of  a  filtered  culture 
caused  a  painful  swelling  at  the  point  of  injection,  loss  of  appetite,  an 
elevation  of  temperature  reaching  38.6°C  (ioi.5°F.).  A  trace  of  albumin 
was  found  in  the  urine  during  several  successive  days.  A  second  injec- 
tion of  5  c.cm.  after  an  interval  of  ten  days  caused  an  elevation  of  tem- 
perature and  a  slight  tumefaction  at  the  point  of  inoculation,  which 
quickly  disappeared. 

Case  III. — The  subject  received  an  intravenous  injection  of  10  c.cm. 
of  a  filtered  culture.  This  was  followed  within  fifteen  minutes  by  nausea 
and  vomiting,  general  agitation,  and  pain  in  the  lumbar  region.  Grad- 
ually the  abdominal  region  became  painful  and  the  slightest  pressure  with 
the  hands  over  the  abdomen  or  in  the  lumbar  region  caused  severe  pain. 
The  temperature,  which  before  the  injection  was  37.i°C.  (98.7°F.)  rose 
within  two  hours  to  ioi.3°F.,  and  within  four  hours  to  104. 5°F.  The 
patient  complained  of  severe  headache  during  the  night,  and  continued 
to  vomit.  The  following  morning  the  temperature  was  normal ;  at  4  p.  m. 
it  rose  to  ioi.3°F.,  and  there  was  slight  delirium;  there  was  complete 
gastric  intolerance  and  anuria.  The  liquid  vomit  had  a  pale  cofi'ee  color, 
and  upon  microscopic  examination  was  found  to  contain  red  blood-cor- 
puscles and  leucocytes  ;  it  had  an  acid  reaction.  The  anuria  continued 
for  two  days,  when  a  little  turbid  urine  was  obtained  from  the  bladder; 
this  was  completely  coagulated  liy  heat.  Delirium,  interrupted  by  brief 
periods  of  coma,  continued  during  the  second  day,  after  which  the 
patient's  condition  improved  and  recovery  took  place.  On  the  second 
day  the  sclerotics  had  an  evident  subicteric  tint.  On  the  second  day  an 
explorative  puncture  of  the  liver  and  kidney  was  made  and  some  "juice" 
was  obtained  through  the  aspirating-needle.  Under  the  microscope  this 
was  found  to  contain,  from  the  liver,  hepatic  cells  in  a  profound  state  of 
fatty  degeneration  and,  from  the  kidney,  epithelial  cells  in  a  state  of 
intense  tumefaction  and  granular  degeneration. 
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Case  IV. — Five  cubic  centimeters  of  a  filtered  culture  was  injected 
into  the  median  cephalic  vein.  In  this  case  also  there  resulted  persistent 
vomiting,  headache,  fever  reaching  io6.i°F.,  cephalalgia,  muscular  pains, 
diminished  urinary  secretion  containing  an  abundance  of  albumin,  and 
afterwards  complete  anuria,  delirium,  a  subicteric  discoloration  of  the 
skin  and,  on  the  second  day,  a  condition  of  collapse  developed,  the  pulse 
being  imperceptible.  However,  the  patient  gradually  rallied  from  this 
grave  condition  and  made  a  good  recovery.  "Hepatic  juice,"  obtained 
as  in  the  previous  case  by  aspiration,  contained  hepatic  cells  in  a  condi- 
tion of  "profound  fatty  degeneration." 

Case  V. — An  intravenous  injection  of  2  c.cm.  of  a  filtered  culture  was 
made,  November  26th,  and  two  days  later  was  followed  by  a  second  injec- 
tion of  7  c.cm.  A  third  dose  of  15  c.cm.  was  given  November  30th,  and 
a  fourth  of  20  c.cm.  December  3d.  Each  injection  was  followed  by  a 
febrile  reaction,  but  this  was  greater  after  the  first  dose  of  2  c.cm.  than 
after  the  last  dose  of  20  c.cm.;  this  was  also  true  as  regards  the  other 
symptoms,  thus  showing  the  immunizing  effects  of  the  doses  first  admin- 
istered. The  initial  dose  gave  rise  to  general  malaise,  cephalalgia,  and  a 
trace  of  albumin  in  the  urine.  After  the  second  dose  (7  c.cm.)  there  was 
a  decided  chill  followed  by  fever,  cephalalgia,  and  severe  pains  in  the 
back  and  of  the  joints  of  the  lower  extremities.  The  third  dose  was 
also  followed  by  a  violent  chill  and  general  prostration  and  by  a  febrile 
movement  less  intense  than  after  the  second  dose  (7  c.cm.).  In  this 
patient  a  subicteric  color  of  the  skin,  and  especially  of  the  conjunctivae, 
was  also  developed.  Blood  taken  from  this  patient  December  9th,  thir- 
teen days  after  the  first  intravenous  injection,  gave  a  transparent  serum 
having  a  lemon-yellow  color.  This  serum  mixed  with  a  recent  culture  of 
bacillus  icteroides  in  the  proportion  of  1:10  caused  an  arrest  of  move- 
ment and  agglutination  of  the  baciUi. 

In  a  subsequent  number  (September  isth)  of  UPoHcIifiko,  Sanarelli 
gives  a  detailed  account  of  his  experiments  relating  to  immunity  and 
sero-therapy  in  the  disease  under  consideration.  In  this  paper  the 
statement  is  made  that  blood-serum  obtained  from  a  yellow-fever  cadaver 
produces,  /;/  vitro,  when  added  to  a  culture  of  bacillus  icteroides,  the 
phenomena  of  arrest  of  motion  and  agglutination  ("phenomenon  of 
Griiber-Durham  "),  but  the  intensity  of  the  reaction  varies  considerably. 
This  serum  injected  into  animals  did  not  manifest  any  preventive  power 
as  regards  the  pathogenic  action  of  the  bacillus. 

Serum  obtained  by  venesection  from  a  yellow-fever  convalescent  pro- 
duced "very  slowly"  the  same  reaction.  The  simultaneous  injection  of 
this  serum  and  of  a  culture  of  the  bacillus  did  not  preserve  guinea-pigs 
from  death,  but  when  the  same  dose  (2  c.cm.)  was  injected  twenty-four 
hours  before  the  injection  of  the  culture,  death  did  not  result  in  most  of 
the  animals  experimented  upon — numbers  not  given.  Antidiphtheritic 
serum,  prepared  in  Dr.  Sanarelli's  laboratory,  very  promptly  produced 
the  "Griiber-Durham"  reaction  with  bacillus  icteroides  and  "antityphoid- 
serum"  produced  it  in  a  partial  manner,  but  normal  human  blood- 
serum  had  no  effect.  Attempts  to  immunize  guinea-pigs  by  the  injection 
of  filtered  cultures  were  not  successful,  and  rabbits  were  immunized  with 
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great  difficulty.  Dogs  were  immunized  by  a  series  of  inoculations  with 
filtered  cultures,  first  subcutaneously  and  later  intravenously.  At  the  end 
of  two  months  they  were  able  to  withstand  small  doses  of  unfiltered  cul- 
tures injected  beneath  the  skin,  and  later  intravenous  injections,  but  at 
first  these  gave  rise  to  vomiting,  fever,  and  debility.  It  was  only  at  the 
end  of  seven  to  eight  months  that  they  were  able  to  withstand  full  doses 
of  unfiltered  cultures. 

Horses  could  not  be  immunized  by  subcutaneous  injections  of  cultures 
of  the  bacillus  because  these  caused  enormous  tumefaction  followed  by 
ulceration  at  the  point  of  injection.  For  the  immunization  of  horses  the 
following  method  was  adopted  :  Doses  of  5  to  lo  c.cm.  of  a  filtered  cul- 
ture were  first  given.  These  gave  rise  to  a  febrile  reaction  often  lasting 
several  days.  Small  doses  of  a  filtered  culture  were  then  injected  into  a 
vein.  After  about  two-months'  treatment  filtered  cultures  sterilized  by 
ether  were  employed,  and  it  was  only  at  the  end  of  five  to  six  months 
that  a  small  dose  of  an  unfiltered  culture  could  be  given.  The  first  dose 
of  a  living  culture  caused  loss  of  appetite  and  a  febrile  reaction  lasting 
from  eight  to  ten  days.  The  dose  was  increased  by  from  5  to  10  c.cm. 
and  repeated  at  intervals.  These  experiments  show  that  the  immuniza- 
tion of  the  lower  animals  against  the  pathogenic  action  of  this  bacillus  is 
attended  with  great  difficulties,  and  is  a  tedious  process. 

At  the  time  of  the  publication  of  his  paper,  Sanarelli  had  in  his  pos- 
session three  dogs  which  were  very  well  immunized.  One  of  these  had 
received  300  c.cm.  of  virulent  culture  in  the  space  of  eight  months. 
Blood-serum  from  this  dog  caused  arrest  of  motion  and  agglutination  of 
the  bacilli  in  a  fresh  culture  when  added  to  it  in  very  small  quantity. 
This  serum  saved  eight  out  of  ten  rabbits  inoculated  with  lethal  doses  of 
an  unfiltered  culture  ;  but  was  not  successful  in  saving  the  lives  of  inocu- 
lated guinea-pigs. 

A  horse  subjected  to  the  experiment  received  in  the  course  of  five 
months  29  c.cm.  of  filtered  culture,  2640  c.cm.  of  culture  sterilized  by 
ether,  and  35  c.cm.  of  living  (unfiltered)  culture.  Serum  from  this  horse 
had  a  "good  preventive  power  for  rabbits."  To  save  a  rabbit  from  a 
lethal  dose  of  a  culture  of  the  bacillus  it  was  necessary  to  administer 
twenty-four  hours  in  advance  of  the  inoculation  about  5  c.cm.  of  the 
serum.  Subsequently  a  serum  was  obtained  which  was  effective  in  the 
amount  of  0.5  c.cm.,  and  which  in  the  dose  of  2  c.cm.  injected  forty-eight 
hours  after  inoculation,  was  successful  in  saving  rabbits  from  the  lethal 
effects  of  a  full  dose  of  a  recent  culture. 

The  painstaking  experiments  detailed  by  Sanarelli  are  most  important 
and  interesting,  but  it  is  evident  that  they  must  be  followed  by  carefully 
conducted  experiments  upon  man  before  we  can  be  assured  that  his 
immunizing  serum  can  be  used  with  success  in  the  prevention  and  treat- 
ment of  yellow  fever.    If  it  proves  to  have  specific  therapeutic  power  we 
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can  scarcely  doubt  that  the  bacillus  used  in  immunizing  the  animals  from 
which  the  serum  was  obtained  is  in  truth  the  yellow-fever  germ. 

Note. — Comparative  experiments  already  made  at  the  Aimy  Medical  Museum,  by  Major  Walter 
Reed,  Surgeon  United  States  Army,  show  certain  cultural  differences  between  the  bacillus  icter- 
oides  of  Sanarelli  and  my  bacillus  x.  Whether  these  are  simply  due  to  the  fact  that  bacillus  x  has 
been  cultivated  for  eight  years  in  artificial  media,  or  are  to  be  considered  as  evidence  that  we  are 
dealmg  with  two  more  or  less  permanent  varieties  of  a  single  species,  or  are  to  be  taken  as  evidence 
that  the  bacillus  of  Sanarelli  is  specifically  distinct  from  my  bacillus  x  can  only  be  determined  by 
further  investigations,  and  especially  by  comparative  experiments  relating  to  the  pathogenic  power 
of  the  cultures  obtained  by  me  from  yellow-fever  cadavers  in  Cuba  and  by  Sanarelli  from  yellow- 
fever  cadavers  in  Brazil.  At  present  bacillus  x  is  non-motile,  while  Sanarelli's  bacillus  is  actively 
motile.  But  in  my  original  cultures,  as  stated  in  my  published  report,  bacillus  x  was  motile.  At 
present  Dr.  Reed  informs  me  that  the  presence  of  flagella  may  be  demonstrated  by  proper 
staining  methods. 

DISCUSSION. 

Dr.  Henry  B.  Horlbeck,  of  Charleston,  S.  C. — I  have  listened  with 
a  great  deal  of  pleasure  to  the  extremely  interesting  remarks  that  have 
been  made  by  the  leader  of  bacteriological  knowledge  in  this  country. 
Remarks  from  Dr.  Sternberg  are  always  important  and  interesting.  He 
has  studied  this  subject  for  many  years,  and  what  he  says  deserves  our 
fullest  appreciation  and  interest.  Coming  from  a  yellow-fever  country, 
you  can  understand  that  I  am  deeply  interested,  as  a  health  officer  of  the 
city  of  Charleston,  in  this  topic.  In  my  address,  as  your  president,  I  took 
the  liberty  of  asking  this  body  to  recommend  that  an  appropriation  be 
made  by  the  next  congress  to  continue  experiments  in  regard  to  yellow 
fever,  which  is  a  subject  at  the  present  time  of  the  deepest  interest.  We  do 
not  know  how,  why,  or  where  somebody  gets  in,  perhaps  carrying  the  germs 
of  this  disease  into  an  innocent  household.  Most  of  you  remember  what 
happened  at  Key  West.  It  is  a  matter  of  history.  Two  persons  from  the 
Western  country,  a  Mr.  Baker  and  his  wife,  happened  to  be  in  Key  tVest, 
and  the  hotel  at  which  they  desired  to  stay  was  crowded.  It  is  said  that 
mattresses  which  had  not  been  previously  used,  so  far  as  could  be  ascer- 
tained, were  used  by  Mr.  Baker  and  his  wife.  When  they  went  to  sleep, 
little  did  they  know  that  they  would  die  from  an  attack  of  yellow  fever. 
On  investigation,  it  was  found  that  the  mattress  on  which  they  had  slept 
was  bought  and  shipped  from  a  town  in  Cuba,  having  been  used  in  a 
hotel  there  where  yellow  fever  had  prevailed.  Anyone  in  a  great  coun- 
try may  have  the  same  thing  happen  to  him.  It  is  a  terrible  thing  to 
contemplate.  We  want  to  know  how  these  mattresses  were  infected ; 
we  want  a  more  accurate  knowledge  of  this  disease.  When  we  have  the 
appropriation  made  to  which  I  have  alluded,  and  intelligent,  thoroughly 
capable  bacteriologists  appointed  to  go  to  Havana  and  Cuba  and  estab- 
lish themselves  in  those  places,  where  the  disease  is  ever  present  in  Jan- 
uary and  July,  and  to  stay  there  as  long  as  necessary,  then  I  hope  we 
shall  succeed. 

Dr.  Edward  O.  Shakespeare,  of  Philadelphia. — I  have  only  a  few 
words  to  say,  and  it  is  with  reference  to  mode  of  communication  of  yel- 
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low  fever  that  I  merely  wish  to  throw  out  a  suggestion  to  those  who  are 
practically  engaged  at  the  present  time  in  investigating  the  mode  of  the 
spread  of  epidemics  of  this  disease.  It  bears  upon  some  indications 
from  the  pathology  of  the  disease  as  it  appears  at  the  autopsy  table,  and 
also  upon  the  clinical  experience  of  those  who  treat  the  disease.  It 
would  seem  that  the  brunt  of  the  materies  morbi  falls  upon  the  aliment- 
ary canal.  It  is  there  we  find  the  gravest  alterations,  and  it  is  from  the 
alimentary  canal  that  we  find  the  first  indications  of  grave  symptoms. 
It  seems  all  of  this  would  point  towards  the  probable  entrance  of  the 
materies  morbi  into  the  alimentary  canal,  as  a  rule,  possibly,  if  not  uni- 
versally, through  the  mouth  and  stomach,  as  has  been  the  case  in  cholera 
and  in  typhoid  fever.  I  do  not  know  that  sufficient  study  and  observa- 
tions have  been  made  with  regard  to  the  relation  of  contaminated  water 
supply,  possibly,  also,  of  milk  supply  to  a  lesser  extent,  and  the  meat,  in 
the  spread  of  this  disease. 

Dr.  William  Bailey,  of  Louisville,  Ky. — With  all  due  deference  to 
the  remarks  of  Dr.  Shakespeare,  and  without  a  large  experience  in  deal- 
ing with  cases  of  yellow  fever,  I  would  beg  leave  to  ask  the  doctor  if  the 
materies  morbi  does  not  affect  the  kidney  and  liver,  as  well  as  other  parts 
concerned  more  intimately  with  the  alimentary  canal.  From  clinical 
observation  of  about  a  hundred  cases  of  this  disease,  the  function  of  the 
kidney,  when  interfered  with,  I  think,  plays  a  more  important  part  than 
do  the  other  organs  involved.  So  I  am  inclined  to  think  that  while 
yellow  fever  is  necessarily  introduced  by  the  alimentary  canal,  it  might 
by  any  process  which  takes  the  germ  into  the  blood  affect  the  liver, 
spleen,  and  kidney  particularly. 

Dr.  Shakespeare. — If  I  am  to  reply  to  that  suggestion,  I  would  only 
throw  out  the  hint,  and  it  is  a  wild  guess  on  my  part,  perhaps,  but  I 
would  merely  refer  to  a  fact  well  known,  that  in  cholera,  which  is  always 
produced  through  the  entrance  of  the  materies  morbi  into  the  intestinal 
canal,  the  gravest  kinds  of  alterations  are  found  at  the  autopsy  table  and 
upon  the  microscopic  slides.  The  gravest  lesions  are  found  in  the  kid- 
neys themselves,  and  sometimes  are  also  found  in  the  liver  and  spleen. 
The  mere  fact  that  the  accessory  organs  of  the  alimentary  canal,  such  as 
the  liver,  for  example,  and  the  great  emunctories,  the  kidneys,  are  very 
much  damaged  in  this  disease,  which  is  characterized  evidently  by  the 
production  and  elimination  to  some  extent  of  a  virulent  toxin,  seems  to 
be  no  objection  to  forming  the  presumption  of  the  possible  production 
of  it  through  the  alimentary  canal  with  the  water  supply,  or  even  food. 

Dr.  Sternberg  (closing  the  discussion). — I  know  of  no  satisfactory 
evidence  that  yellow  fever  is  contracted  by  contamination  of  water  sup- 
ply. I  have  looked  into  the  matter  pretty  thoroughly  in  Havana,  where 
there  was  one  water  supply  for  the  whole  city.  It  is  a  good  water  supply, 
and  yet  yellow  fever  prevails  in  certain  localities,  and  were  the  disease 
due  to  a  contaminated  water  supply  we  would  have  an  outbreak  through- 
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out  the  whole  area,  but  now  we  have  isolated  infected  centres  devel- 
oped. 

In  regard  to  the  food,  it  has  often  occurred  to  me  that  very  probably, 
as  in  other  infectious  diseases,  especially  typhoid  and  cholera,  flies  carry 
the  germs  from  the  excreta  thrown  off  carelessly,  and  the  germ  finds  a 
favorable  nidus  in  filthy  localities.  The  flies  swarm  about  these  locali- 
ties ;  they  enter  houses,  light  upon  the  food,  and  there  is  a  direct  chan- 
nel by  which  the  cholera  spirillum,  the  typhoid  bacillus,  may  be  conveyed 
in  unsanitary  localities.  I  think  it  extremely  probable  that  yellow  fever 
is  found  in  the  excreta  of  the  sick  and  distributed  in  this  way,  and  the 
practical  lesson  to  be  drawn  from  this  is  to  disinfect  the  excreta  in  all 
of  these  diseases.  They  have  many  things  in  common  while  they  differ. 
The  excreta  of  these  diseases  should  be  thoroughly  destroyed  by  disin- 
fection. 

Dr.  Wm.  Bailey,  of  Louisville. — It  is  unfortunate,  I  think,  that  by  the 
prevalence  of  yellow  fever  we  are  deprived  of  the  attendance  of  so  many 
of  our  members  from  the  southern  states,  and  it  is  a  little  remarkable 
that  Vera  Cruz  now  finds  itself  compelled  to  quarantine  against  the 
United  States,  when  we  have  had  so  much  trouble  in  regard  to  yellow 
fever  coming  from  Vera  Cruz,  or  more  particularly,  from  Havana.  I 
wish  to  relate  one  incident  in  connection  with  the  present  epidemic  of 
yellow  fever.  It  is  known  to  most  of  you  that  the  first  cases  were  sup- 
posed to  have  appeared  in  the  town  of  Ocean  Springs.  I  want  to  narrate 
this  circumstance  :  A  man  came  from  Ocean  Springs,  several  hundred 
miles,  to  the  city  in  which  I  live,  Louisville,  Kentucky,  and  on  the  14th 
of  August  he  was  recognized  as  being  the  subject  of  yellow  fever.  The 
case  was  diagnosed  by  one  of  our  physicians  who  had  lived  years  in  the 
south,  had  passed  through  several  epidemics,  and  unmistakably,  in  his 
own  mind,  made  the  diagnosis  of  yellow  fever.  This  man  was  taken 
from  one  of  our  principal  hotels  to  a  private  sanitarium,  where  he  ex- 
hibited all  the  phenomena  of  yellow  fever,  and  where,  later  on,  he  died. 
On  the  1 6th  of  August — remember,  now,  as  to  dates — without  any  distur- 
bance to  the  public  at  all,  without  any  notice  in  the  local  papers  (on 
account  of  local  or  climatic  conditions,  not  regarding  ourselves  in 
danger)  we  buried  the  man,  after  caring  for  him  as  best  we  could  up 
to  his  death.  We  notified  the  health  authorities  at  New  Orleans,  particu- 
larly as  they  were  most  interested,  to  investigate  the  disease,  which  had 
not  yet  become  epidemic,  but  was  prevailing  at  Ocean  Springs  on  the 
i6th  of  August.  I  think  about  the  20th,  if  I  rightly  remember  the  date. 
Dr.  OUiphant,  with  the  members  of  his  staff,  went  to  the  town  of  Ocean 
Springs,  made  an  investigation  of  the  disease  prevailing  there,  and 
decided  that  it  was  dengue,  and  not  yellow  fever.  Notwithstanding  the 
positive  assertion  given  to  Dr.  OUiphant  that  a  man  from  Ocean  Springs 
had  died  in  the  city  of  Louisville  of  undoubted  yellow  fever,  yet  in  the 
face  of  it  they  refused  to  consent  to  its  being  yellow  fever.    Later  on, 
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within  a  week  from  this  time,  other  cases  developed  in  Ocean  Springs . 
and  were  diagnosticated  as  yellow  fever.  A  citizen  of  our  city,  a  young 
lady  visiting  a  family  in  Ocean  Springs,  became  the  subject  of  this  dis- 
ease which  was  diagnosed  as  dengue.  She  died.  The  body  was  brought 
to  our  city,  taken  to  a  private  house,  and  there  the  funeral  was  held. 
Notwithstanding  this,  it  was  still  not  believed  to  be  yellow  fever  that  was 
prevailing  in  Ocean  Springs.  A  week  or  ten  days  from  this  time  the  ex- 
perts finally  agreed  that  it  was  yellow  fever,  and  from  that  we  have  the 
starting  point  of  the  present  epidemic  of  yellow  fever  throughout  the 
south.  I  shall  not  say  anything  as  to  how  this  first  case  came  to  Ocean 
Springs.  No  doubt  it  was  prevailing  before  the  man  left  Ocean  Springs 
and  came  to  Louisville,  because  there  was  already  considerable  mortality 
at  Ocean  Springs,  which  is  not  very  characteristic  of  dengue. 

I  do  not  wish  to  further  occupy  the  time  of  the  Association,  but  I  simply 
desired  to  place  on  record  this  rather  unique  case  so  far  away  from  its 
beginning,  and  I  will  not  discuss  the  matter  as  to  how,  in  some  way, 
through  our  cordon,  somebody  must  have  come  into  Ocean  Springs  and 
brought  the  disease  with  him.  From  that  time  on  there  has  been  one 
focus  of  infection  after  another  established,  until  yesterday  we  found 
that  in  New  Orleans  the  record  was  broken,  in  that  the  largest  number 
of  deaths  was  reported.  The  mortality  from  the  disease  in  the  present 
epidemic  has  been  said  to  be  small.  It  has  been  rated  at  about  ten  or 
eleven  per  cent.,  but  of  one  thousand  cases  recorded  in  New  Orleans 
with  one  hundred  deaths,  three  or  four  hundred  of  them  are  still  under 
observation.  Many  of  these  will  die,  which  will  bring  the  mortality  up 
to  a  considerable  degree  for  yellow  fever.  Some  have  claimed  that  it  is 
not  yellow  fever,  because  the  mortality  is  so  low,  but  it  does  seem  to  me 
that  it  is  genuine  yellow  fever. 

Finally,  I  wish  to  say  for  my  own  state  and  city,  on  account  of  our 
climatic  conditions,  and  on  account  of  the  history  we  had  with  the  epi- 
demic of  i878-'79,  we  have  unhesitatingly  invited  refugees  and  people 
found  sick  with  the  disease  to  come  to  our  city.  We  have  received  them 
without  any  hesitation.  We  care  for  them  as  best  we  can  and  take  the 
risk.  (Applause.) 

Dr.  Samuel  H.  Durgin,  of  Boston. — Mr.  President,  I  think  that  this 
discussion  tends  to  show  the  extreme  importance  of  a  greater  study  of 
the  bacteriology  of  the  disease  known  as  yellow  fever  in  this  country  and 
in  Mexico.  There  have  been  cases  continually  coming  from  the  Gulf 
coast,  and  from  Mexico  and  the  West  Indies  into  our  southern  states, 
which  have  bothered  physicians  as  to  a  correct  diagnosis.  It  is  a  com- 
mon thing  to  have  what  we  term  malarial  disease  reach  us  in  the  north 
in  a  very  severe  form,  and  we  record  deaths  from  this  form  of  disease 
which  we  do  not  know  whether  to  call  yellow  fever  or  some  malarial  type 
of  disease.  During  the  present  season  on  a  steamer  going  from  Philadel- 
phia to  Havana,  the  crew  had  every  possibility  of  taking  yellow  fever, 
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and  in  going  from  there  to  Progresso  one  of  the  crew  became  so  sick  as 
to  require  the  attention  of  physicians  when  they  arrived  at  Progresso. 
Two  government  physicians  saw  the  patient  and  pronounced  the  disease 
malarial  fever.  They  decided  against  yellow  fever.  They  saw  the  case 
twice  and  treated  it.  The  steamer  left  Progresso,  and  on  its  way  to 
Boston  touched  at  Norfolk.  By  the  way,  when  they  were  one  day  out 
from  Progresso  this  sick  man  died.  A  few  days  later  the  engineer,  an 
old  sailor,  fell  sick  with  the  same  symptoms,  and  apparently  the  same 
disease.  He  died  the  day  before  they  reached  Norfolk.  They  went  in 
there  to  give  him  a  decent  burial,  but  were  refused,  and  he  was  buried  at 
sea.  Shortly  thereafter  a  third  man  fell  sick  with  the  same  symptoms, 
died,  and  was  buried  at  sea.  The  following  morning  the  steamer  arrived 
in  Boston.  The  whole  history  of  these  cases  pointed  directly  to,  and 
were  recorded  upon  the  log  book  as,  yellow  fever.  This  vessel  under- 
went quarantine  in  Boston.  The  crew  was  retained  during  the  stage  of 
incubation,  and  the  ship  thoroughly  disinfected.  The  question  arose 
whether  this  was  really  yellow  fever  or  not.  Personally,  I  believed  it 
was,  and  treated  the  vessel  and  crew  as  if  it  were  yellow  fever.  In  con- 
trast to  this,  I  saw  a  patient  who  came  from  a  health  port  in  the  West 
Indies  only  two  or  three  weeks  previously.  This  patient,  to  my  observa- 
tion, presented  no  symptoms  of  yellow  fever  whatever,  and  he  was  passed 
through  our  quarantine.  I  happened  only  incidentally  to  see  the  patient 
with  a  port  physician,  being  there  on  that  day  for  the  purpose  of  observa- 
tion. This  patient  had  been  sick  only  a  few  days,  and  appeared  very 
much  better,  so  much  so  that  he  was  about  ready  to  sit  up  and  be  received 
at  home  in  good  shape.  He  went  up  town,  was  admitted  to  the  Massa- 
chusetts General  Hospital,  where  he  seemed  fairly  comfortable  for  a  few 
hours,  but  got  worse  and  died  the  following  day  after  his  arrival  in  port. 
On  his  death  a  suspicion  of  yellow  fever  arose.  An  autopsy  was  care- 
fully made  and  observed  by  our  best  men,  but  it  revealed  nothing  what- 
ever to  justify  the  question  of  yellow  fever.  The  post-mortem  findings 
were  entirely  negative.  A  specimen  of  the  liver  was  sent  to  one  of  our 
best  pathologists,  who  made  a  diagnosis,  after  a  considerable  time,  of 
necrosis  of  the  liver.  Here  were  three  men  who  died  at  sea  with  what 
appeared  to  be  all  the  symptoms  of  yellow  fever,  and  yet  the  diagnosis  of 
this  disease  was  discountenanced  by  able  men.  Here  is  another  man 
who  dies  showing  no  symptoms  of  disease.  I  have  seen  a  good  many 
cases  of  yellow  fever,  and  I  could  discover  no  symptoms  of  disease  what- 
ever, and  even  bacteriologically  it  would  require  pretty  good  evidence  to 
justify  a  good  man  to  say.  it  is  yellow  fever.  What  does  this  teach  us  ? 
It  teaches  us  that  more  and  better  work  should  be  done  bacteriologically 
in  order  to  promptly  and  properly  diagnosticate  cases  of  yellow  fever  in 
this  and  other  countries,  and  our  governments  can  spend  money  to  no 
better  advantage  than  to  provide  means  by  which  we  can  make  a  correct 
diagnosis  of  this  disease. 
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Dr.  Roque  Macouzet,  of  the  city  of  Mexico.^ — I  am  of  the  same  opin- 
ion as  Dr.  Durgin,  of  Boston,  regarding  bacteriological  researches  in  con- 
nection with  this  disease.  The  subject  is  extremely  important  and  should 
receive  thorough  consideration  by  the  members  of  this  association.  There 
is  one  point  that  I  wish  to  call  attention  to,  and  to  emphasize,  and  that 
is  with  reference  to  the  diagnosis  between  yellow  fever  and  malarial  fever. 
In  malarial  fever  we  have  the  presence  of  the  Laveran  organism  in  the 
blood.  Furthermore,  we  have  the  discovery  of  the  microbe  of  yellow  fe- 
ver, which  enables  us  to  differentiate  these  two  diseases. 

Dr.  Preston  H.  Bailhache. — I  consider  that  Dr.  Durgin  has  struck 
the  keynote  in  the  matter  of  investigation  as  to  the  true  diagnosis  of  this 
disease.  It  seems  the  best  men  in  New  Orleans  went  to  Ocean  Springs, 
as  stated  by  Dr.  Bailey,  made  a  thorough  investigation,  and  decided 
against  the  disease  prevailing  there  as  yellow  fever.  Dr.  Haralson,  of 
Biloxi,  and  Dr.  Gant,  both  members  of  the  Mississippi  board  of  health, 
and  others,  decided  that  the  disease  was  not  yellow  fever.  I  subse- 
quently (and,  by  the  way,  I  wish  to  confirm  what  Dr.  Bailey  said  in  regard 
to  that  case)  heard  that  the  disease  was  recognized.  To  come  back  to 
the  point  I  wish  to  make,  I  think  a  resolution  or  a  petition  calling  upon 
the  congress  of  the  United  States  to  appropriate  money  enough  for  a 
thorough  and  exhaustive  investigation  of  this  disease  is  the  only  way  to 
get  at  it  properly.  We  do  not  know  what  it  is.  We  do  not  know  how  it 
travels ;  but  if  Sanarelli's  investigations  prove  to  be  true,  after  thorough 
examination  by  others,  we  will  then  have  some  basis  to  go  upon. 

In  regard  to  the  paper  on  yellow  fever  in  Mexico,  and  the  report  which 
was  received  by  the  bureau  with  which  I  am  connected,  I  have  to  say 
that  it  has  been  generally  stated  that  consuls  do  not  report  properly  on 
the  subjects  of  diseases ;  that,  in  fact,  they  frequently  give  bills  of  health 
that  are  clean  when  diseases  prevail.  I  have  never  before  heard  that  a 
consul  stated  the  disease  was  there  when  it  was  not,  and  I  may  add  that 
they  do  not  depend  upon  their  personal  investigation  of  cases,  but  upon 
the  health  reports  as  furnished  them  by  the  municipalities  in  which  they 
reside. 

Dr.  Joseph  H.  Raymond,  of  Brooklyn. — It  seems  hardly  proper,  Mr. 
President,  at  a  meeting  of  this  association,  when  we  are  discussing  the 
subject  of  yellow  fever,  that  the  contributions  of  our  distinguished  fellow 
member  and  ex-President,  Surgeon-General  Sternberg,  should  not  be  men- 
tioned. The  history  of  yellow  fever  in  this  country  is  so  closely  connect- 
ed with  the  observations  and  experiments  he  has  made  that  it  seems  to 
me  we  should  have  his  name  upon  our  lips  as  well  as  that  of  Sanarelli. 
If  I  am  not  mistaken,  the  evidence  is  still  wanting  concerning  Sanarelli's 
claims,  and  I  think,  as  an  Association,  we  should  have  it  distinctly  under- 
stood that  the  claims  which  he  has  made  in  his  bacillus  have  not  yet  been 
thoroughly  substantiated.  We  should  not  forget  it  is  more  than  likely 
that  the  bacillus  which  he  has  discovered  and  which  has  gone  around  the 
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world  as  Sanarelli's  bacillus  is  none  other  than  the  bacillus  already  dis- 
covered by  our  distinguished  fellow  member,  and  which  is  known  as  his 
Bacillus  X.  It  seems  to  me  what  we  want  is  a  continuation  of  work  by 
the  government  which  has  already  been  carried  on  for  so  many  years  un- 
der the  able  direction  of  Dr.  Sternberg.  While  it  was  a  great  compliment 
to  select  him  as  surgeon-general,  it  was  a  blow  to  sanitary  science  in  that 
it  has  taken  him  from  the  field  of  active  workers  in  that  line.  I  arose  to 
call  attention  of  the  members  to  what  they  know  already,  to  refresh  their 
minds  simply  upon  the  laborious  investigations  which  Dr.  Sternberg  has 
carried  on,  and  to  reserve  an  expression  of  opinion  as  to  the  causative 
relation  of  Sanarelli's  bacillus  to  the  disease,  yellow  fever.  Perhaps  it 
might  eventually  be  shown  that  it  is  to  our  countryman  that  the  credit  of 
the  discovery  of  this  bacillus  is  to  be  given. 


THE  BARBER  SHOP   AS  A  MENACE  TO   THE  PUBLIC 

HEALTH. 


By  a.  WALTER  SUITER,  A.  M.,  M.  D.,  Herkimer,  N.  Y. 

It  seems  that  the  time  has  arrived  when  the  attention  of  this  Associa- 
tion, and  through  it,  that  of  public  health  authorities  in  general,  should  be 
called  to  that  part  of  personal  hygiene  which  applies  to  the  barber  shop. 

It  is  astonishing  that  while  the  sanitary  relations  of  most,  if  not  all, 
other  public  occupations  have  been  investigated  to  the  minutest  detail 
and  salutary  restrictions  in  many  instances  of  the  most  rigorous  character 
have  been  imposed  to  protect  the  public  interest,  the  first  attempt  to 
regulate  the  operation  of  the  barber  shop  and  to  apply  to  it  the  rules  of 
sanitary  administration  has  been  made  within  the  month  just  past. 

That  this  common  mode  of  infection  should  have  for  so  long  escaped 
authoritative  attention  in  these  days  of  asepsis  and  anti-sepsis  may  be 
noted  as  one  of  the  most  contradictory  circumstances  of  our  times. 

To  point  out  the  necessities  for  reform  in  this  respect,  will  be  the  pur- 
pose of  this  brief  paper,  and  the  writer  does  not  expect  to  do  more  than 
furnish  a  text  for  such  remarks  or  such  action  on  the  part  of  the  Associa- 
tion as  will  tend  to  bring  the  subject  properly  to  the  notice  of  local  health 
authorities  who  alone  have  the  power  to  act  in  such  premises. 

Historically,  the  barber  has,  from  a  very  remote  period  of  antiquity, 
held  an  important  station  among  the  occupations  of  the  world.  He  was, 
in  a  certain  sense,  the  progenitor  of  the  surgeon  and  the  dentist  of  the 
present  day,  and  in  ancient  times  was  invested  with  professional  rights 
and  privileges  by  government  sanction  which  might  well  excite  the  envy 
of  his  offsprings.  To  him  was  given  the  exclusive  right  to  practise  phle- 
botomy, which  was  until  a  somewhat  recent  date  regarded  as  the  most 
effective  therapeutic  agent  known  for  the  alleviation  and  cure  of  most  of 
the  diseases  to  which  the  human  race  is  heir.  Then,  as  now,  the  barber 
shop  was  a  "focus  of  news,"  and  "the  favorite  resort  of  idle  persons," 
and  the  professional  barber  and  hair-dresser  enjoyed  the  world-wide 
reputation  for  gossip  and  garrulity  which  is  so  familiar  to  us  all. 

By  act  of  incorporation,  they  were  made  "  professors  of  the  healing 
art"  in  England  in  1461  during  the  reign  of  Edward  IV,  and  so  con- 
tinued during  the  reign  of  George  II  (A.  D.  1 726-1 760),  when  the 
barber  and  surgeon  were  formally  divorced. 

We  have  some  reason  to  believe  that  even  in  the  remote  periods 
mentioned,  attention  was  given  to  the  subject  of  sanitation  in  the  selec- 
tion and  arrangement  of  the  utensils  made  use  of  in  their  professional 
employment.  Cleanliness  was  invariably  provided  for,  a  fact  which  is 
instanced  by  the  symbol  of  the  brass  basin  which  has,  for  all  time,  been 
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suspended  from  the  striped  pole  which  still  constitutes  the  sign  of  the 
barber  in  many  countries.  This  brass  basin  was  always  made  with  a 
crescent-shaped  space  cut  into  the  side  to  receive  a  man's  throat  and 
thus  prevent  the  soiling  of  clothes  with  the  lather  and  other  substances 
which  were  applied  in  the  operation  of  shaving  the  beard.  Again,  it  is 
worth  noting  that  even  in  ancient  Greece  and  Rome,  barbers  and  bathers 
were  associated  in  their  labors  and  rivaled  the  physicians  of  that  period 
in  the  practice  of  their  art.  Later  on  in  France,  the  "  Society  of  Barbers 
and  Bathers  "  was  accorded  the  privilege  of  practising  all  sorts  of  surgery 
in  spite  of  the  protests  of  the  regular  surgeons. 

Barbering  and  bathing  are  to  some  extent  associated  in  our  time,  but 
not  to  the  extent  comprehended  by  the  subject  of  these  remarks,  it  is  a 
matter  of  regret  to  state. 

If,  as  we  presume,  the  sanitation  of  cleanliness  was  observed  by  the 
barber  surgeons  of  mediieval  France,  the  system  must  have  degenerated 
to  the  present  date,  for,  as  was  above  mentioned,  the  first  attempt  of 
modern  times  to  regulate  sanitarily  the  operations  of  the  barber  shop  was 
recently  made  in  the  city  of  Paris.  As  a  police  regulation,  and  by  direc- 
tion of  the  sanitary  authorities,  an  order  has  been  promulgated  requiring 
that  specific  rules  of  asepsis  and  disinfection  shall  be  observed  in  all 
shops  for  the  protection  of  the  public.  These  directions  include  the  use 
of  only  metal  combs,  in  order  that  they  can  be  easily  sterilized,  and  that, 
as  far  as  possible,  all  instruments  shall  be  of  metal ;  that  the  razors, 
clippers,  scissors,  combs,  etc.,  shall  be  subjected  to  a  heat  of  ioo°  centi- 
grade, before  and  after  use  ;  that  the  shaving  brushes  must  be  washed 
before  and  after  use  in  boiling  water,  and  that  the  hands  of  the  barbers 
shall  be  thoroughly  cleansed  before  passing  from  one  customer  to  another. 
They  are  required  to  use  sterilized  towels,  and  pulverizers  in  place  of  the 
common  powder-puffs,  and  the  hair  that  is  removed  is  to  be  disinfected 
and  promptly  taken  from  the  room.  Chemical  solutions  are  also  pre- 
scribed for  obvious  purposes. 

The  writer  is  not  informed  as  to  the  method  by  which  it  will  be  made 
certain  that  these  regulations  will  be  faithfully  observed,  but  doubtless  a 
system  of  inspection  will  be  inaugurated  under  police  surveillance  which 
will  insure  detection  in  case  of  non-observance  and  the  proper  punish- 
ment of  all  offenders. 

When  advised  of  the  promulgation  of  this  order  by  the  Paris  Health 
Department,  the  thought  at  once  occurred,  that  the  same  might  well  be 
universally  adopted  as  an  important  reform  in  the  matter  of  local  sani- 
tary administration.  As  individuals,  we  are  constantly  reminded  of  the 
grave  personal  dangers  which  threaten  the  patron  of  the  average  barber 
shop,  and  many  of  us  have  long  since  adopted  measures  of  prevention 
for  self  protection.  The  writer's  experience  does  not  differ  from  that  of 
many  others  who  have  professional  knowledge  of  the  communicability  of 
pediculi  and  disease.    The  magnificent  C.')  beard  which  he  now  presents 
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to  your  view  is  the  result  of  an  occasion  when  a  characteristic  danger 
was  imminent.  One  evening  several  years  ago,  a  sheepish  looking  indi- 
vidual shuffled  his  way  into  my  office  waiting-room,  and  requested  a  pre- 
scription. He  was  observed  to  be  suffering  from  syphilis  and  presented 
a  most  unattractive  appearance ,  his  face  was  literally  covered  with  erup- 
tions and  his  mouth  and  lips  were  ulcerous  in  a  high  degree  with  the 
form  of  manifestation  known  as  "  mucous  patches."  His  hair  was  fast 
falling,  and,  in  short,  he  was  a  perfect  focus  of  infection.  His  case  was 
disposed  of,  and  he  was  gladly  dismissed. 

Having  to  take  an  early  morning  train,  I  shortly  afterwards  proceeded 
to  the  barber  shop  to  prepare  for  my  toilet.  My  barber's  chair  was  occu- 
pied and  I  sat  down  to  await  my  turn.  As  the  occupant  was  about  to 
arise,  I  was  startled  to  observe  the  very  patient  for  whom  I  had  prescribed 
an  hour  previous  ! 

It  is  needless  to  state  that  I  took  my  departure,  although  I  was  obliged 
to  exercise  some  Jinesse  in  order  to  avoid  exposing  the  professional  secret 
that  had  been  confided  to  me.  Neither  did  I  dare  for  the  same  reason 
to  offer  any  suggestion  for  public  protection.  Instances  with  this  latter 
feature,  in  this  and  other  relations,  are  constantly  occurring  to  physicians 
as  all  who  listen  will  appreciate. 

Then  and  there  I  resolved  that  my  face  should  never  again  be  shaved 
by  a  barber,  and  the  result  is  apparent.  I  also  adopted  a  plan  for  my 
occasional  visits  to  the  barber  shop  for  the  trimming  of  hair  and  beard. 
Carrying  always  a  packet  containing  shears,  comb,  brushes,  and  clippers, 
I  insist  that  everything  be  removed  from  the  chair,  clean  towels  be 
substituted,  and  that  the  barber  thoroughly  wash  his  hands  before 
proceeding ;  and  for  all  this,  I  tender  him  (beforehand,  if  a  stranger),  a 
fee  so  large  that  he  cannot  complain  of  what  ordinarily  seems  to  him  a 
hardship.  The  only  inconvenience  I  experience  is,  that  among  the 
tonsorial  fraternity  of  my  vicinity  I  am  compelled  to  bear  the  somewhat 
unsavory  appellation  of  the  "  champion  crank  of  the  town." 

This  item  of  personal  observation  is  introduced  to  direct  attention  to 
only  one  phase  of  the  many  dangerous  situations  which  will  readily  occur 
to  the  sanitary  mind,  and  it  seems  entirely  unnecessary  in  this  presence 
to  attempt  to  elaborate  this  simple  note  of  warning  and  protest  by  offering 
illustrative  examples. 

Instances  almost  without  number  might  be  collected  and  presented  to 
prove  the  transmission  of  various  diseases  by  the  methods  commonly 
practised  in  tonsorial  operation.  Pages  might  be  written  from  the 
scientific  standpoint,  to  show  the  prevalent  violation  of  well-established 
hygienic  principles  and  the  possibilities  of  parasitic  and  bacteriologic 
communication.  Such  an  effort  would  be  a  work  of  supererogation 
indeed.  The  assumption  is  quite  warrantable  that  there  is  scarcely  a 
step  in  the  processes  usually  employed  by  the  barber  which  does  not 
carry  an  element  of  danger,  when  the  most  careful  precautions  are  not 
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observed.  There  is  probably  not  a  physician  of  considerable  experience 
who  could  not  cite  examples  which  have  occurred  in  his  observation  to 
support  the  argument  presented,  but  it  may  well  be  doubted  whether 
even  with  such  precautions  as  might,  and  sometimes  are,  made  use  of  in 
the  ordinary  way,  such  articles  as  combs,  brushes,  and  sponges  would 
still  be  unclean  and  capable  of  conveying  vitalized  elementary  substances 
from  one  person  to  another.  Take  the  matter  of  sponges,  for  example. 
No  surgeon  thinks  of  using  one  a  second  time,  unless  it  is  passed  through 
a  process  of  disinfection  requiring  an  amount  of  time  and  labor  which 
more  than  covers  the  cost  of  a  new  one,  and  yet  in  many,  if  not  most, 
barber  shops  the  same  sponge  is  repeatedly  used  from  face  to  face,  with 
nothing  more  than  a  simple  squeezing  between  each  sitter,  which  cannot 
remove  the  infected  blood  or  pus  from  the  often  broken  or  eruptive 
cuticle. 

In  the  opinion  of  the  writer,  it  is  absolutely  impossible,  no  matter  how 
good  may  be  the  intention,  to  properly  cleanse  and  sterilize  any  of  the 
instruments  employed  without  consuming  an  amount  of  time  and  material 
which  would  render  such  an  effort  impracticable.  Hence  it  appears  that 
nothing  short  of  such  compulsory  regulations  as  have  been  adopted  by 
the  Paris  authorities  would  be  effective.  Local  administration  of  this 
character  should  be  made  to  apply  to  every  barber  shop,  whether  rural  or 
urban,  and  a  system  of  inspection  established  to  enforce  the  rules. 
There  will  be  found  in  many  localities  some  items  which  the  Paris  regu- 
lations do  not  seem  to  cover,  such  as  the  particularly  dangerous  use  from 
patron  to  patron  of  the  alum  stick  to  stanch  the  flow  of  blood  from  the 
cut  cuticle,  the  common  use  of  the  block  of  magnesia  to  complete  the 
drying  of  the  newly-shaven  skin,  both  of  which  articles  sometimes  do  con- 
tinuous service  for  weeks  for  the  occupants  of  the  same  chair.  Of  course 
these  remarks  do  not  apply  to  all  shops,  as  many  of  them  are  kept  as 
cleanly  as  is  possible  without  scientific  disinfection,  and  most  of  the 
better  class  of  barbers  would  gladly  join  in  the  movement  for  reform  if  a 
proper  opportunity  were  offered. 

The  legislature  of  the  state  of  New  York  has  had  for  a  year  or  two 
past  a  proposition  pending  for  the  enactment  of  a  law  which  would,  in  a 
great  degree,  serve  to  correct  many  of  the  evils  referred  to  here.  This 
bill  emanates  from  a  representative  organization  of  the  barbers  them- 
selves, and  has  the  uniform  support  of  all  the  better  classes  among  them. 
They  desire  the  law  for  self-protection  and  to  elevate  the  general  charac- 
ter of  their  business.  By  the  provisions  of  the  proposed  regulation,  a 
board  of  examiners  will  be  appointed,  which  will  proceed  to  qualify  the 
members  of  the  trade  by  systematic  examinations  of  such  a  nature  as  to 
demonstrate  the  fitness  of  each  individual  applying  for  license,  and  no 
one  can  practise  except  he  is  so  qualified.  It  is  understood  that  the 
knowledge  of  the  scientific  rules  for  disinfection  and  general  sanitation 
will  be  an  integral  part  of  the  requirements.    This  measure  will  be  pushed 
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during  the  coming  session,  and  the  barbers'  association  will  receive  the 
support  and  active  aid  of  the  medical  societies.  Should  it  be  enacted, 
and  health  boards  in  general  promulgate  the  rules  of  asepsis  and  disin- 
fection by  which  to  enforce  the  provisions  of  the  law,  nothing  more  can 
be  desired. 

It  is  understood  that  in  Germany  the  general  regulations  for  the  licens- 
ing by  examination  of  all  occupations  in  great  part  solves  the  problem  of 
sanitation  in  barber  shops,  as  only  those  are  licensed  who  are  especially 
qualified  from  all  points  of  view.  Such  a  system  should  be  made  appli- 
cable in  all  states  and  countries.  Horseshoers  are  thus  qualified  in  the 
state  of  New  York,  and  why  is  it  not  just  as  important  to  regulate  barbers 
in  the  same  manner 

It  is  remarkable  that  since  this  information  has  come  to  us  from  abroad, 
the  medical  journals  and  newspapers  are  teeming  with  commendatory 
comments,  and  wonder  is  often  expressed  why  this  subject  has  been  for  so 
long  officially  unnoticed. 

Without  doubt,  the  people  will  be  quickly  educated  to  the  necessity 
for  action  and  the  efforts  of  health  boards  will  be  supplemented  and 
facilitated  by  favorable  public  sentiment. 

Let  us  adopt  for  our  motto  in  this  respect  the  Spanish  proverb — 
Dicho  y  hecho"  ("no  quicker  said  than  done") — and  with  the  greatest 
promptitude  practicable  demand  that  an  intelligent  and  unprejudiced 
inquiry  be  made  into  this  fruitful  source  of  disease  transmission  ;  to  the 
end  that  the  fundamental  principles  of  sanitary  science  may  be  made  to 
apply  to  it  as  well  as  it  does  to  many  less  threatening  situations. 

If  the  surgeon  and  the  dentist  are  morally,  and,  in  a  negative  sense, 
legally,  under  obligations  to  disinfect  and  sterilize  in  all  cases  their 
instruments  before  using  them,  why  is  it  not  just  as  reasonable  to  hold  a 
barber  equally  responsible  for  neglect  of  such  precautions And  why 
should  it  not  be  properly  within  the  province  of  health  boards  to  protect 
the  public  in  this  regard,  and  quite  within  the  jurisdiction  of  this  Asso- 
ciation, to  add  its  powerful  influence  towards  the  promotion  of  the 
means  for  the  accomplishment  of  this  much-to-be-desired  reform  ?  We 
are  constantly  striving  to  regulate  the  disinfection  of  railroad  sleeping 
cars,  passing  ordinances  to  subvert  the  dangers  of  the  spitting  nuisance, 
loudly  demanding  the  substitution  of  the  individual  for  the  common  com- 
munion cup,  and  in  divers  other  fields  are  endeavoring  to  compel  the  pro- 
verbially heedless  public  to  have  a  care  for  their  own  welfare,  but  it  may 
well  be  said  that  the  hygienic  regulation  of  the  barber  shop  far  exceeds 
in  importance  the  most  of  these  undertakings. 

Dr.  Amand  Ravold,  of  St.  Louis,  Mo. — In  June  of  the  present  year 
a  barber  in  my  town  called  on  me  and  asked  me  to  suggest  arrangements 
for  an  aseptic  barber  shop.  I  asked  him  the  reason  why  he  desired 
such  a  thing,  and  he  said,  "  I  know  that  dandruff  is  contagious,  and  you 
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can't  tell  me  it  is  not,  and  I  want  some  way  of  preventing  it  from  being 
carried  from  one  head  to  another.  I  have  observed  this  during  my 
twenty  years'  experience  as  a  barber,  and  I  am  satisfied  that  dandruff  is 
conveyed  from  one  person  to  another  by  means  of  brushes  or  combs." 
In  an  article  which  appears  in  the  Afitiales  de  rinsiitut  de  Pasteur  it  is 
stated,  that  there  is  an  organism  which  is  conveyed  by  the  brush  or  comb 
from  individual  to  individual,  and  it  will  be  interesting  to  watch  the  out- 
come of  the  French  method  which  has  been  introduced  in  one  of  the 
larger  barber  shops  in  St.  Louis. 

Dr.  H.  M.  Bracken  of  Minneapolis. — I  would  like  to  ask  Dr.  Suiter 
if  he  knows  whether  any  of  the  states  have  taken  any  action  in  the  mat- 
ter of  regulating  barbers,  that  is,  issuing  a  license,  and  so  forth. 

Dr.  Suiter. — I  will  state  for  the  information  of  the  gentleman  that  I 
made  the  remark  in  my  paper  that  such  a  movement  was  on  foot  in  the 
state  of  New  York  last  year,  and  during  the  session  of  the  legislature  a 
bill  was  introduced  which  emanated  from  the  barbers  themselves,  asking 
the  legislators  to  pass  an  act  authorizing  the  establishment  of  a  board  of 
examiners,  before  which  all  barbers  shall  appear  and  show  their  qualifica- 
tions, the  examination  to  include  the  subjects  of  sanitation,  disinfection, 
and  so  forth.  By  some  means  they  failed  to  accomplish  their  purpose, 
and  at  the  present  time  they  are  still  prosecuting  their  work  to  accom- 
plish the  same  purpose,  and  during  the  coming  session  of  the  legislature, 
without  question,  such  a  bill  will  be  passed.  I  am  not  aware  that  there 
has  been  any  movement  of  the  kind  undertaken  in  any  of  the  states 
except  New  York. 


PRELIMINARY  REPORT  OF  THE  CHAIRMAN  OF  THE  COM- 
MITTEE APPOINTED  "  TO  EXAMINE  INTO  THE  EXISTING 
SANITARY  MUNICIPAL  ORGANIZATIONS  OF  THE  COUN- 
TRIES REPRESENTED  IN  THE  ASSOCIATION,  WITH  A 
VIEW  TO  REPORT  UPON  THOSE  MOST  SUCCESSFUL  IN 
PRACTICAL  RESULTS." 

By  henry  MITCHELL,  M.  D.,  Chairman. 

It  has  been  found  by  the  committee  appointed  at  the  annual  meeting 
of  this  Association,  held  in  Buffalo  in  1896,  "to  study  and  report  upon 
the  sanitary  administration  in  the  larger  municipalities  of  Canada,  the 
United  States,  and  Mexico,"  to  be  impracticable  to  meet  for  conference 
concerning  the  methods  to  be  employed  in  conducting  the  inquiry  re- 
quired by  the  resolution  of  the  Association,  and  the  work  thus  far  accom- 
plished has  of  necessity  been  preliminary  only. 

The  following  circular  letter  and  report-blank  has  been  sent  to  some- 
what more  than  six  hundred  cities  in  the  United  States,  and  replies  are 
still  coming  in.  Thus  far  151  replies  have  been  received,  and  a  large 
mass  of  exceedingly  valuable  information  is  being  accumulated. 

AsBURY  Park,  N.  J.,  June  ist,  1897. 

Dear  Sir  :  At  the  last  meeting  of  the  American  Public  Health  Association,  a  com- 
mittee was  appointed  to  examine  into  the  existing  sanitary  municipal  organizations  of  the 
countries  represented  in  the  Association,  with  a  view  to  report  upon  those  most  success- 
ful in  practical  results,  and  the  enclosed  inquiries  are  now  being  sent  out  to  a  large  num- 
ber of  municipal  health  officers.  Will  you  have  the  kindness  to  send  replies  to  the 
questions,  and  to  furnish  such  other  facts  as  may,  in  your  judgment,  be  useful  in  showing 
both  the  merits  and  defects  of  the  sanitary  organization  in  your  city,  and  in  showing  also 
the  degree  of  efficiency  which  has  been  attained  in  your  city  in  the  promotion  and  protec- 
tion of  the  public  health  ? 

It  is  the  desire  of  the  committee  to  learn  in  what  locality  the  sanitary  progress  has 
been  most  rapid,  and  where  the  most  useful  results  have  been  accomplished,  and  to 
endeavor  to  judge  what  influences  should  have  credit  for  the  work  performed.  Your 
assistance  will  be  highly  appreciated. 

Very  respectfully, 

Henry  Mitchell,  Chairman. 

Date  

Name  of  city  Population  

I.  Is  the  sanitary  authority  in  your  city  vested  in  a  board  or  in  one  individual?  


2.  By  whom  is  the  Board  of  Health  or  Health  Commissioner  appointed  ? 

3.  Do  political  influences  control  these  appointments   

4.  How  long  is  the  term  for  which  these  appointments  are  made  1  
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5.  Does  the  sanitary  authority  in  your  city  have  the  moral  support  of  the  community? 


6.  How  is  the  sanitary  authority  exercised,  under  the  statutes  alone,  or  by  ordinances, 
rules,  and  regulations  ?  Please  give  the  law  (chapter  and  section)  under  which 
the  board  is  established  and  under  which  it  acts,  also  the  statute  giving  power  to 
make  rules,  regulations,  and  ordinances  


7.  Does  the  municipal  sanitary  authority  have  control  over  (a)  Domestic  water  sup- 
plies?  (b)  Construction  of  dwellings  ?  

(<■)  Plumbing  and  drainage?   (d)  Sale  of  unwholesome  or 

contaminated  milk,  meat,  and  other  food  ?   (^)  Abatement  of 

nuisances  injurious  to  the  public  health  ?   The  spread  of 

dangerous  communicable  diseases?   (g')  The  keeping  and 

slaughtering  of  animals  ?   (//)  The  sanitary  condition  of  tene- 
ments and  public  buildings?   (/)  The  cleaning  of  sewers? 

  (y)  The  filling  of  sunken  lots  and  marsh  lands?  

  {/')  The  location,  construction,  and  method  and  time  of  emptying  cess- 
pools and  privy  vaults?   (/)  Markets?  

{vi)  Diseases  of  animals ?   (;/)  Fire  escapes?  

io)  Street  cleaning  ?   {/)  Medical  relief  ?  

{q)  Maritime  quarantine  ?  

8.  How  many  employes  are  in  the  service  of  the  board?    How  are  they  appointed,  and 

for  what  terms  ?  

Is  the  fitness  of  appointees  for  the  duties  of  their  respective  offices  tested  before 
appointments  are  made?  

g.  How  is  the  legal  advisor  of  your  board  appointed  and  paid?  

10.  Is  difficulty  experienced  in  securing  conformity  with  sanitary  laws,  ordinances,  rules, 

and  regulations  ?  

11.  How  many  suits  at  law  were  brought  during  the  year  1896  for  the  enforcement  of 

sanitary  laws  and  ordinances  ?  

12.  How  many  of  these  suits  were  decided  in  favor  of  the  board?  

13.  What  was  the  total  amount  of  penalties  collected  during  same  period?  

14.  Has  the  Supreme  Court  of  your  state  rendered  any  decisions,  favorable  or  unfavora- 

ble, affecting  the  sanitary  authorities  ?  

15.  How  many  nuisances  were  summarily  abated  by  the  Board  of  Health,  and  how  are 

the  costs  collected  in  such  cases?  

16.  Are  fines  and  penalties  which  are  imposed  for  the  violation  of  the  health  laws  and 

ordinances  paid  to  the  health  department  or  to  the  city  treasurer?  

17.  Does  your  board  maintain  a  bacteriological  laboratory  ?  

18.  Does  your  board  maintain  a  chemical  laboratory?  

19.  Please  state  scope  of  bacteriological  and  chemical  work  accomplished  during  year 

1896?  

20.  Is  your  city  provided  with  a  satisfactory  isolation  hospital  ?   

21.  Are  cases  of  the  dangerous  communicable  diseases  reported  by  physicians  and 

householders  ?  

22.  What  action  is  taken  by  the  sanitary  authority  when  a  report  of  a  case  of  infectious 

disease  is  received?  

23.  What  facilities  are  provided  for  disinfecting  bedding,  clothing,  furniture,  and  apart- 

ments ?  

24.  Is  vaccination  and  revaccination  generally  secured  in  your  city?  

25.  Does  the  sanitary  authority  have  any  supervision  over  public  school  buildings  and 

premises?    Is  there  any  medical  supervision  over  the  public  school  pupils  and 

teachers  ?  " ' " "  

i;6.  Does  the  sanitary  authority  have  control  over  cemeteries,  burials,  and  the  records  of 
births,  marriages,  and  deaths  ?  Arc  there  satisfactory  regulations  in  your  city 
concerning  these  matters,  and  are  such  regulations  well  enforced?  
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27.  Are  all  births  reported?  

28.  Is  the  storage,  collection,  transportation,  and  disposal  of  the  garbage  and  rubbish  of 

your  city  conducted  under  the  official  supervision  of  the  health  department?  Is 
this  service  satisfactory  ?  

29.  What  is  the  total  appropriation  made  for  the  uses  of  the  health  department? 

30.  Are  the  laws  which  are  now  operative  in  your  city  intended  to  authorize  the  sanitary 

authority  to  suppress  smoke  nuisances  and  stench  nuisances  which  may  arise  from 
manufactories  and  trades  ?  

31.  What  defects,  if  any,  have  developed  in  the  laws  affecting  your  city  relating  to  the 

care  of  the  public  health  and  the  reports  of  vital  statistics  ?  

32.  Will  you  have  the  kindness  to  state  in  what  directions  the  sanitary  work  in  your  city 

has,  in  your  opinion,  been  most  satisfactory  and  successful  ?  

33.  Please  send  a  copy  of  your  last  annual  report. 

Kindly  send  replies  to 

Henry  Mitchell,  M.  D.,  Chairvian, 

Asbury  Park,  N.  J. 

It  will  be  seen  that  the  tabulation  of  the  replies  and  a  careful  examina- 
tion of  all  of  the  statistics,  ordinances,  rules,  regulations,  and  reports  which 
are  now  available  will  consume  much  time,  and  that  a  division  of  this 
labor  among  the  members  of  the  committee  is  essential.  We  therefore 
report  progress. 
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Presented  by  C.  O.  PROBST,  M.  D.,  Chairman. 

Mr.  President : — Your  committee  on  transportation  and  disposal  of  the 
dead  begs  leave  to  report  as  follows  : 

By  invitation  of  the  committee  of  the  National  Association  of  General 
Baggage  Agents,  having  in  charge  the  shipment  of  dead  bodies,  a  confer- 
ence was  held  in  the  city  of  Cleveland,  O.,  on  June  19,  1897. 

There  were  present  at  this  conference  representatives  of  the  state  and 
provincial  boards  of  health  of  Michigan,  Illinois,  Indiana,  Ontario  and 
Ohio.  The  National  Funeral  Directors'  association  sent  representatives 
from  Iowa,  Virginia,  Pennsylvania,  Indiana  and  Ohio.  The  General 
Baggage  Agents'  association  was  represented  by  the  general  baggage 
agents  of  the  Grand  Trunk,  Fitchburg,  Chicago,  Burlington  &  Quincy, 
Atchison,  Topeka  &  Santa  Fe,  Lehigh  Valley  and  Michigan  Central 
railway  companies.  The  chairman  of  your  committee  on  transportation 
of  the  dead,  by  appointment  of  the  president,  represented  this  Associa- 
tion. 

The  representatives  of  boards  of  health  presented  arguments  against 
the  adoption  of  any  changes  in,  or  the  abrogation  of,  any  regulation  now 
in  force,  by  which  greater  danger  might  come  to  the  public  from  the 
transportation  of  bodies  dead  of  a  contagious  disease.  The  representa- 
tives of  the  National  Funeral  Directors'  association  presented  arguments 
and  evidence  to  show  that  it  is  now  possible  to  so  prepare  such  bodies 
that  they  may  be  transported  without  danger  to  the  public  health.  The 
general  baggage  agents  showed  the  great  desirability  of  having  rules  gov- 
erning such  shipments  made  uniform  for  the  United  States,  Canada  and 
Mexico,  and  their  great  interest  in  having  railway  employes  protected 
against  danger  from  the  bodies  of  those  that  have  died  of  a  contagious  or 
infectious  disease. 

A  committee  was  appointed  to  prepare  rules  governing  the  transporta- 
tion of  dead  bodies,  which  were  to  embody  the  general  sense  of  the  con- 
ference, as  it  appeared  in  the  discussion. 

These  rules  are  as  follows  : 

Rule  I. — The  transportation  of  bodies  of  persons  dead  of  small-pox, 
Asiatic  cholera,  yellow  fever,  typhus  fever  or  bubonic  plague  is  absolutely 
forbidden. 

Rule  2. — The  bodies  of  those  who  have  died  of  diphtheria  (membran- 
ous croup),  scarlet  fever  (scarlatina,  scarlet  rash),  glanders,  anthrax  or 
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leprosy,  shall  not  be  accepted  for  transportation  unless  prepared  for  ship- 
ment by  being  thoroughly  disinfected  by  (a)  arterial  and  cavity  injection 
with  an  approved  disinfectant  fluid,  {b)  disinfecting  and  stopping  of  all 
orifices  with  absorbent  cotton,  and  (<r)  washing  the  body  with  the  disin- 
fectant, all  of  which  must  be  done  by  a  regularly  licensed  einbahner,  hold- 
ing a  certificate  as  such,  approved  by  the  State  Board  of  Health  or  other 
state  authority.  After  being  disinfected  as  above,  such  body  shall  be  en- 
veloped in  a  layer  of  cotton  not  less  than  one  inch  thick,  completely 
wrapped  in  a  sheet  and  bandaged,  and  encased  in  an  air-tight  zinc,  tin, 
copper  or  lead-lined  coffin,  or  iron  casket,  all  joints  and  seams  hermeti- 
cally soldered,  and  all  enclosed  in  a  strong,  tight  wooden  box.  Or,  the 
body  being  prepared  for  shipment  by  disinfecting  and  wrapping  as  above, 
may  be  placed  in  a  strong  coffin  or  casket,  and  said  coffin  or  casket  en- 
cased in  an  air-tight  zinc,  copper  or  tin  case,  all  joints  and  seams  hermeti- 
cally soldered,  and  all  enclosed  in  a  strong  outside  wooden  box. 

J^ule  J. — The  bodies  of  those  dead  with  typhoid  fever,  puerperal  fever, 
erysipelas,  or  other  dangerous  communicable  disease  other  than  those 
specified  in  rules  i  and  2,  may  be  received  for  transportation  when  pre- 
pared for  shipment  by  filling  cavities  with  an  approved  disinfectant,  wash- 
ing the  exterior  of  the  body  with  the  same,  stopping  all  orifices  with  ab- 
sorbent cotton,  and  enveloping  the  entire  body  with  a  layer  of  cotton  not 
less  than  one  inch  thick,  and  all  wrapped  in  a  sheet  and  bandaged,  pro- 
vided, that  this  shall  apply  only  to  bodies  which  can  reach  their  destina- 
tion within  forty-eight  hours  from  time  of  death.  In  all  other  cases  such 
bodies  shall  be  prepared  for  transportation  in  conformity  with  rule  2. 

Jiii/e  4. — The  bodies  of  those  dead  with  diseases  that  are  not  conta- 
gious, infectious  or  communicable,  may  be  received  for  transportation 
when  encased  in  a  sound  coffin  or  casket  and  enclosed  in  a  strong  outside 
wooden  box,  provided  they  reach  their  destination  within  thirty  hours 
from  time  of  death.  If  the  body  cannot  reach  its  destination  within 
thirty  hours  from  time  of  death  it  must  be  prepared  for  shipment  by  filling 
cavities  with  an  approved  disinfectant,  washing  the  exterior  of  the  body 
with  the  same,  stopping  all  orifices  with  absorbent  cotton  and  enveloping 
the  entire  body  with  a  layer  of  cotton  not  less  than  one  inch  thick,  and  all 
wrapped  in  a  sheet  and  bandaged. 

Rjile  ^. — In  cases  of  contagious,  infectious  or  communicable  diseases, 
the  body  must  not  be  accompanied  by  persons  or  articles  which  have  been 
exposed  to  the  infection  of  the  disease,  unless  certified  by  the  health 
officer  as  having  been  properly  disinfected  ;  and  before  selling  passage 
tickets  agents  shall  carefully  examine  the  transit  permit  and  note  the 
name  of  the  passenger  in  charge,  and  of  any  others  proposing  to  accom- 
pany the  body,  and  see  that  all  necessary  precautions  have  been  taken  to 
prevent  the  spread  of  disease.  The  transit  permit  in  such  cases  shall 
specifically  state  who  is  authorized  by  the  health  authorities  to  accompany 
the  remains.    In  all  cases  where  bodies  are  forwarded  under  rule  No.  2 
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notice  must  be  sent  by  telegraph  to  the  health  officer  at  destination, 
advising  the  date  and  train  on  which  the  body  may  be  expected.  This 
notice  must  be  sent  by,  or  in  the  name  of,  the  health  officer  at  the  initial 
point,  and  is  to  enable  the  health  officer  at  destination  to  take  all  neces- 
sary precautions  at  that  point. 

Rule  6. — Every  dead  body  must  be  accompanied  by  a  person  in  charge, 
who  must  be  provided  with  a  passage  ticket  and  also  present  a  full  first- 
class  ticket  marked  "corpse"  for  the  transportation  of  the  body,  and  a 
transit  permit — showing  physician's  or  coroner's  certificate,  health  officer's 
permit  for  removal,  undertaker's  certificate,  name  of  deceased,  date  and 
hour  of  death,  age,  place  of  death,  cause  of  death,  and  if  of  a  contagious, 
infectious  or  communicable  nature  the  point  to  which  the  body  is  to  be 
shipped,  and  when  death  is  caused  by  any  of  the  diseases  specified  in 
rule  No.  2,  the  name  of  those  authorized  by  the  health  authorities  to  ac- 
company the  body.  The  transit  permit  must  be  made  in  duplicate,  and 
the  signatures  of  the  physician  or  coroner,  health  officer  and  undertaker 
must  be  on  both  the  original  and  duplicate  copies.  The  undertaker's 
certificate  and  paster  of  the  original  shall  be  detached  from  the  transit 
permit  and  pasted  on  the  coffin  box.  The  physician's  certificate  and 
transit  permit  shall  be  handed  to  the  passenger.  The  whole  duplicate 
copy  shall  be  sent  to  the  official  in  charge  of  the  baggage  department  of 
the  initial  line,  and  by  him  to  the  Secretary  of  the  State  or  Provincial 
Board  of  Health  of  the  state  or  province  from  which  said  shipment  was 
made. 

jRu/e  7. — When  dead  bodies  are  shipped  by  express  the  whole  original 
transit  permit  shall  be  placed  upon  the  outside  of  the  box  and  the  dupli- 
cate forwarded  by  the  express  agent  to  the  Secretary  of  the  State  or  Pro- 
vincial Board  of  Health  of  the  state  or  province  from  which  said  shipment 
was  made. 

Rule  8. — Every  disinterred  body  dead  from  any  disease  or  cause  shall 
be  treated  as  infectious  or  dangerous  to  the  public  health,  and  must  not 
be  accepted  for  transportation  unless  said  removal  has  been  approved  by 
the  State  or  Provincial  Board  of  Health  having  jurisdiction  where  such 
body  is  to  be  disinterred,  and  the  consent  of  the  health  authorities  of  the 
locality  to  which  the  corpse  is  consigned,  has  first  been  obtained;  and  all 
such  disinterred  remains  must  be  enclosed  in  a  hermetically  sealed  (sol- 
dered) zinc,  tin  or  copper-lined  coffin  or  box.  Bodies  deposited  in  re- 
ceiving vaults  will  be  treated  and  considered  the  same  as  buried  bodies. 

Following  are  the  essential  differences,  briefly  summarized,  between 
these  rules  and  those  now  in  force  in  many  of  the  United  States  : 

Bubonic  plague  is  added  to  class  i — /.  e.,  bodies  which  cannot  be 
transported. 

Diphtheria,  membranous  croup,  and  leprosy  are  taken  from  this  class 
and  placed  among  class  2 — i.  e.,  bodies  which  may  be  shipped  under 
certain  conditions. 
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These  conditions  require  internal  and  external  disinfection  of  the  body 
by  a  licensed  embalmer  "  holding  a  certificate  as  such,  approved  by  the 
state  board  of  health  or  other  state  authority."  Also  the  enveloping  of 
the  body  in  a  layer  of  cotton,  all  to  be  wrapped  in  a  sheet  and  bandaged. 
A  metal  envelope,  hermetically  soldered,  is  also  required. 

In  this  class,  class  2,  are  placed  diphtheria,  membranous  croup,  scarlet 
fever,  glanders,  anthrax,  and  leprosy. 

A  third  class  is  created — the  bodies  of  those  who  have  died  of  typhoid 
fever,  puerperal  fever,  erysipelas,  or  other  dangerous  communicable  dis- 
eases not  mentioned  elsewhere. 

Bodies  in  class  3  must  receive  internal  and  external  disinfection,  which 
need  not  be  done  by  a  licensed  embalmer,  be  enveloped  in  cotton,  and  be 
wrapped  and  bandaged.  The  soldered  metallic  case  or  coffin,  provided 
for  bodies  in  class  2,  is  not  required. 

A  new  condition  has  been  added,  requiring  the  health  officer  of  the 
place  where  the  death  occurred,  if  from  a  contagious  or  infectious  disease, 
to  certify  that  persons  or  articles  accompanying  the  dead  body  are  free  from 
danger  of  carrying  infection.  And  for  bodies  in  class  2,  it  is  required 
that  the  health  officer  at  the  place  of  destination  shall  be  notified  by  tele- 
gram of  the  date  and  train  on  which  the  body  may  be  expected  to  arrive. 

It  is  recommended  that  a  uniform  form  of  transit  permit  be  adopted, 
the  original  to  accompany  the  body  to  destination,  and  the  duplicate  to  be 
finally  returnable  to  the  board  of  health  of  the  state  or  province  from 
which  the  body  started. 

These  rules  were  presented  to  the  National  Conference  of  State  Boards 
of  Health  at  its  last  meeting  held  in  Nashville,  Tenn.,  in  August  of  the 
present  year.  They  were  adopted  by  the  Conference,  after  making  some 
minor  changes. 

Your  committee  reports  them  to  you  with  the  hope  that  they  may  form 
a  basis  for  agreement  upon  uniform  rules  governing  the  transportation  of 
dead  bodies  in  America. 

We  recognize  that  it  would  require  legislation  in  many  of  the  states  to 
put  them  in  force.  Improvements  may  be  suggested ;  and  changes  may 
have  to  be  made  in  some  particulars  to  meet  local  conditions.  We  be- 
lieve, however,  that  it  is  possible  and  practicable  to  transport  the  bodies 
of  those  who  have  died  of  a  contagious  or  infectious  disease  without  dan- 
ger to  the  public;  and  we  contend  that  it  is  always  unwise  to  make  sani- 
tary restrictions  more  rigid  or  more  severe  then  the  necessities  of  the  case 
demand.  Furthermore,  the  temptation  to  conceal  the  real  cause  of  death, 
where  shipment  of  the  body  is  wholly  interdicted,  makes  it  questionable 
whether  it  is  not  more  truly  in  the  interest  of  public  safety  to  control, 
rather  than  to  attempt  to  absolutely  prohibit,  such  shipment. 
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DISCUSSION. 

Dr.  Hexry  Mitchell,  of  Asbury  Park,  N.  ]. — I  wish  to  draw  the 
attention  of  the  members  of  the  Association  to  the  provision  which  is 
contained  in  Section  2  as  read  by  the  chairman  of  the  committee,  to  the 
effect  that  "preparations  for  the  transportation  of  the  dead  shall  be  made 
by  a  licensed  embalmer."  It  seems  to  me,  that  this  Association  should 
take  no  action  which  will  countenance  any  such  proposal.  The  whole 
drift  is  in  the  wrong  direction.  We  do  not  want  to  be  subject  to  the 
general  action  of  licensed  embalmers,  licensed  plumbers,  nor  licensed 
mechanics,  for  this  and  all  similar  work  should  be  done  under  the  direc- 
tion of  boards  of  health.  We  have  inspectors,  and  it  is  their  business  to 
see  that  this  work  is  well  done.  The  plumbing  of  cities  and  municipali- 
ties is  done  almost  altogether  at  present  under  the  direction  of  inspectors. 
We  do  not  care  whether  the  work  is  done  by  licensed  plumbers  or 
licensed  horseshoers;  we  are  absolutely  indifferent.  An  inspector  of 
plumbing  is  competent  to  detect  defective  work  done  by  a  carpenter  as 
well  as  by  a  plumber.  All  these  efforts  to  promote  the  different  occupa- 
tions for  the  purpose  of  keeping  up  competition  is  a  matter  from  which 
we  should  be  free.  It  is  not  proper  that  this  Association  should  be 
drawn  into  those  meshes  which  are  entirely  intended  on  the  part  of  pro- 
moters to  prevent  competition. 

Mr.  Pierce,  of  Philadelphia. — I  assure  you,  gentlemen,  that  I  did  not 
come  here  with  the  expectation  of  being  called  upon  to  make  any  re- 
marks on  this  subject.  It  may  provoke  a  smile,  but  I  am  one  of  the 
licensed  embalmers  referred  to  by  the  gentleman  who  took  his  seat.  I 
think  the  Association  must  understand  by  attention  to  the  report  that  it 
contemplates  the  treatment  or  embalming  of  the  body  as  being  solely 
under  the  direction  of  the  board  of  health.  I  was  a  member  of  one  of 
the  joint  committees  that  met  in  the  city  of  Cleveland  at  the  call  of  the 
General  Baggage  Agents'  Association  to  formulate  uniform  rules  with 
respect  to  the  transportation  of  the  dead,  and  I  want  to  say  at  that  meet- 
ing we  had  present  two  gentlemen,  members  of  this  Association,  one  of 
your  vice-presidents  and  your  secretary,  who  were  also  members  of  that 
committee,  and  the  report,  as  made  here,  is  such  as  I  would  ask  to  have 
made  as  an  undertaker.  I  could  not  ask  anything  better  than  the  report 
made  by  Dr.  Probst.  Uniformity  of  rules  governing  the  transportation 
and  disposition  of  the  dead  is  what  we  ask.  There  are  scarcely  two 
states  that  have  rules  alike.  Some  of  them  are  different.  In  a  number 
of  states  there  is  no  restriction  whatever  as  to  the  shipment  of  the  bodies 
of  the  dead.  You  can  ship  anything.  The  railroads  simply  require  a 
certificate  from  the  local  health  authorities,  and  anything  goes.  Now,  the 
undertakers,  and  particularly  the  undertakers  of  Pennsylvania,  have  met 
with  opposition  in  every  direction.  Boards  of  health  of  municipalities 
such  as  this,  have  their  own  rules.     The  state  board  of  health  is  gov- 
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erned  by  law.  The  secretary  of  the  state  board  is  with  us  to-day,  and  he 
is  handicapped  ;  everything  he  does  is  circumscribed  by  the  law  which 
governs  him.  Nevertheless  he  is  ready  at  certain  times  and  on  certain 
occasions  to  modify  or  change  those  rules  so  that  a  body  dead  of  diph- 
theria can  be  shipped  in  a  public  conveyance  or  carried,  and  we  all  know 
these  bodies  are  carried. 

What  we  ask  is  that  restriction  be  thrown  around  the  preparation  of  the 
bodies  so  that  we  can  carry  them  safely.  We  ask  that  the  whole  respon- 
sibility be  not  attached  to  carrying  or  transporting  a  dead  body.  We 
take  a  dead  body  in  a  wagon,  carry  it  into  the  country  for  miles  ;  the 
family  come  out  of  the  same  room,  get  into  the  railroad  cars,  take  the 
sleepers  or  day  coaches  without  disinfection,  without  anything  being  said 
about  the  danger  of  transmitting  disease.  As  undertakers  we  ask  for  a 
modification  of  the  rules  as  regards  the  family.  It  is  important  to  us  to 
have  the  public  health  at  heart.  There  are  many  medical  men  in  this 
Association,  and  there  is  no  class  of  men  who  are  in  a  position  to-day  to 
do  more  real  good  in  protecting  the  public  health  in  cases  where  epi- 
demics prevail,  particularly  an  epidemic  of  scarlet  fever,  of  diphtheria,  or 
any  of  the  infectious  diseases,  common  to  this  country,  than  the  members 
of  this  Association.  I  am  not  speaking  now  of  yellow  fever  with  which 
we  have  nothing  to  do.  But  you  have  no  class  of  men  who  are  more 
v/illing  and  more  anxious  than  the  intelligent  undertakers  of  this  country 
to  assist  you,  yet  we  can  do  nothing.  The  rules  as  adopted  by  the  joint 
committee  in  Cleveland  contemplated  just  what  Dr.  Probst  has  read  to 
you  in  his  report  this  morning,  and  that  is,  the  formulation  of  a  uniform 
rule,  of  something  that  will  not  put  it  within  the  power  of  a  physician  to 
modify  his  certificate  so  as  to  let  a  dangerous  body  go  through.  This  is 
done,  as  you  know.  The  undertakers  of  the  country  are  willing  to  sub- 
scribe to  certain  restrictions  that  are  thrown  around  the  transportation  of 
bodies  dead  of  contagious  diseases.  We  are  perfectly  willing  to  go  before 
boards  of  health,  and  there  are  in  every  city  enough  intelligent  under- 
takers to  appear  before  boards  of  health,  and  satisfy  the  boards  that 
a  body  can  be  shipped  across  the  continent  if  necessary.  This  is  a 
question  in  which  humanity  enters  to  a  considerable  extent.  In  my  own 
experience,  I  have  taken  a  body  to  Chicago  by  wagon,  for  the  reason 
that  it  was  impossible  under  the  existing  rules  at  that  time  to  take  it  by 
train.  The  child  died  of  membranous  croup.  Now,  these  cases  can  be 
safely  transported  by  the  railroads.  The  baggage  agents  took  the  report 
of  the  committee,  and  after  amending  it  in  some  minor  points,  adopted 
it.  We  ask  this  greatest  health  body  of  the  nation  to  confirm  what  we 
have  done. 

It  has  been  intimated  that  certain  people  shall  be  employed  to  do  this 
work.  I  am  perfectly  willing  that  the  embalming  of  bodies  should  be 
entrusted  to  you,  but  you  won't  do  it.  We  will  do  it.  We  are  anxious  to 
•do  it,  and  we  know  how  to  do  it.     We  know  more  about  embalming 
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bodies  to-day  than  was  ever  known  before,  and  we  have  gentlemen  who 
have  spent  a  considerable  sum  of  money  in  acquiring  a  knowledge  of 
bacteriology  and  the  proper  disinfection  of  the  bodies  of  the  dead,  as 
well  ^s  the  bodies  of  the  living  who  go  with  the  dead,  so  that  there  can 
be  no  danger  attached  in  any  way  to  the  transportarion  of  these  bodies. 
We  want  the  endorsement  of  the  American  Public  Health  Association  of 
what  we  have  done.  We  believe  it  is  a  good  thing.  We  believe  it  is  in  the 
interest  of  every  one  of  you.  If  you  have  members  of  your  family  away 
from  home  and  they  should  die,  you  want  their  bodies  brought  home  ;  if 
a  father  and  mother  in  Chicago  should  have  a  child  die  here  they  would 
want  the  body  brought  home.  There  is  no  reason  why  it  should  not  be 
done. 

Dr.  John  N.  H  URTY,  of  Indianapolis,  Ind. — I  believe  that  these  rules 
are  as  nearly  perfect  at  the  present  time  as  it  is  possible  to  make  them. 
The  gentlemen  who  drew  them  up  worked  over  them  for  many  days. 
They  were  then  taken  to  Nashville  to  the  meeting  of  the  National  Con- 
ference of  State  and  Provincial  Boards  of  Health,  the  conference  worked 
over  them  one  and  a  half  days,  many  points  were  brought  up  and  duly 
considered,  some  modifications  were  made,  and  I  really  believe  that  it  is 
quite  impossible  for  this  Association  to  further  consider  them  at  the 
present  time.  They  may  be  faulty,  but  what  are  you  going  to  do  about 
it?  We  must  content  ourselves  with  doing  the  best  we  can.  The  objec- 
tion made  by  Dr.  Mitchell  and  referred  to  by  Mr.  Pierce,  I  wish  also  to 
remark  upon.  It  was  thought  at  the  national  conference  that  these  rules 
would  in  no  way  advance  the  interests  of  the  undertaker,  but  who  is  to 
embalm  the  bodies What  state  has  health  officers  at  every  shipping 
point  to  see  to  it  that  a  body  is  properly  embalmed  for  shipping?  I  do 
not  believe  a  single  state  is  so  provided.  It  would  be  possible  to  have 
at  each  one  of  the  shipping  points  an  embalmer,  but  it  would  take  some 
time  to  bring  about  this.  I  do  not  think  it  would  be  proper  to  say  that 
the  rules  were  intended  to  advance  the  interests  of  the  undertakers  in 
any  way.  They  were  written  solely  to  secure  the  end  aimed  at  in  the 
most  expeditious  and  practical  way  at  the  present  time.  But  again,  let 
me  say,  we  recognize  that  these  rules  are  not  perfect,  and  they  must  be 
modified  from  time  to  time. 

Dr.  S.  a.  Knopf,  of  New  York. — I  agree  with  the  last  speaker  that 
this  whole  matter  can  be  settled.  I  have  no  particular  objection  to  this 
work  being  placed  in  the  hands  of  a  licensed  embalmer,  as  long  as  he 
understands  his  business.  But  above  all,  I  think  a  physician  is  fully 
capable  of  doing  it,  and  if  he  gets  paid  for  his  labor  I  should  propose 
that  the  work  be  done  either  by  a  physician  or  licensed  embalmer. 
Either  should  have  the  right  and  privilege  to  attend  to  the  matter. 

Dr.  Peter  H.  Bryce,  of  Toronto. — Being  a  member  of  the  conference 
of  officers  with  the  railway  authorities  and  undertakers,  and  a  member  of 
this  committee,  I  consequently  know  something  of  the  ideas  that  pre- 
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vailed  at  the  first  meeting.  No  matter  what  conclusions  are  arrived  at 
with  regard  to  these  rules,  the  putting  of  them  into  practice  in  any  state 
would  have  to  depend  very  largely  upon  the  legislative  authorities  of  that 
state.  In  my  own  country,  our  laws  are  satisfactory  to  us,  but  they  are 
not,  of  course,  in  keeping  with  the  routine  practice  in  other  states.  The 
state  does  not  recognize  any  persons  known  as  licensed  embalmers  ;  but 
the  state  board  may,  at  the  request  of  the  government,  name  half  a  dozen 
well  known  undertakers  in  different  parts  of  the  province  upon  whom 
the  responsibility  of  preparing  a  body,  dead  of  these  diseases,  shall  rest. 
In  other  words,  what  our  board  and  what  our  province  will  determine 
upon  is  that  official  responsibility  shall  be  thrown  upon  the  man  who  has. 
for  instance,  prepared  a  body  dead  of  diphtheria  for  transportation.  I 
would  be  glad  indeed  to  see  this  report  adopted,  bearing  in  mind  that 
each  state  will  still  retain  the  power  to  regulate  in  some  official  way  the 
transportation  of  dead  bodies.  If  I  thought  a  licensed  embalmer  would 
send  a  body  into  our  province,  which  was  not  under  the  supervision  of 
the  state  board,  I  should  not  admit  it.  A  body  forwarded  to  me  must  be 
prepared  under  the  direct  supervision  of  the  state  board  of  health.  With 
that  understanding,  as  a  member  of  the  committee,  I  hope  the  report  will 
be  adopted  by  the  Association. 

Dr.  John  C.  Shrader,  of  Iowa  City,  la. — As  I  understand  this  mat- 
ter it  comes  before  us  as  a  report  of  the  committee  for  adoption.  I  have 
had  considerable  to  do  with  this  matter  for  several  years.  The  rules  that 
are  now  enforced  were  first  mainly  adopted  by  the  Iowa  State  Board  of 
Health,  and  were  adopted  afterwards  by  the  General  Baggage  Masters' 
Association  of  the  different  railways.  The  matter  was  also  brought 
before  the  National  Conference  of  State  and  Provincial  Boards  of  Health 
and  discussed.  I  attended  that  meeting  in  Nashville  and  took  consider- 
able interest  in  these  rules.  While  they  may  seem  stringent,  they  are 
perhaps  about  as  perfect  as  we  can  get  them  at  present ;  but  are  they  in 
such  shape  at  present  that  we  can  recommend  them  without  any  further 
modifications  or  changes  to  the  different  state  boards  of  health  through- 
out the  United  States,  Canada  and  Mexico,  for  their  adoption  .''  This  is 
a  very  important  matter,  and  if  we  go  too  fast — if  we  go  on  and  make 
rules  and  regulations  here  and  say  to  the  different  states  and  countries 
that  you  must  adopt  these,  if  they  are  still  imperfect,  we  are  proceeding 
too  rapidly,  and  we  should  refer  this  matter  back  to  the  same  committee 
or  some  other  committee,  and  let  it  lay  over  a  year,  and  then  have  it  in 
such  shape  that  we  can  present  the  rules  to  the  country  for  adoption.  I 
have  seen  a  good  deal  of  hasty  legislation.  If  we  do  refer  this  report 
back  to  the  same  committee  for  further  consideration,  when  they  bring  it 
up  for  adoption  in  a  year  from  now,  we  may  have  the  rules  in  such  shape 
that  we  can  recommend  them  to  all  of  the  state  boards  of  health  through- 
out this  country  for  adoption.  There  is  no  question  but  that  we  could 
have  rules  that  are  uniform,  whereby  a  body  can  be  shipped  from  one 
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State  to  another  without  question,  knowing  it  is  perfectly  safe  to  receive 
that  body. 

W.  C.  R.  CoLQUHOUN,  Wilmington,  Del. — I  have  been  very  much  inter- 
ested in  the  report  of  this  committee.  It  is  a  subject  I  have  taken  a 
great  deal  of  interest  in.  As  was  clearly  stated  by  the  gentleman  repre- 
senting the  Undertakers'  Association,  there  are  no  two  states  in  this 
country  that  have  a  uniform  law  in  reference  to  the  shipment  of  dead 
bodies.  For  more  than  five  years,  as  health  officer  of  the  city  of  Wil- 
mington, I  have  noticed  the  different  shipping  certificates,  and  it  was  sur- 
prising to  notice  the  different  forms  of  different  states  that  were  used. 
There  were  scarcely  any  two  alike.  In  this  connection  a  peculiar  cir- 
cumstance occurred  with  us,  which  I  think  will  prove  interesting  in  this 
direction.  Application  was  made  to  the  health  department  to  ship  the 
body  of  a  person  who  died  from  membranous  croup  to  a  little  town  in 
western  Maryland,  which  was  not  a  violation  of  our  laws.  The  body  was 
shipped  as  far  as  southern  Maryland,  at  which  place  it  was  held  and  not 
permitted  to  go  to  its  destination.  Another  health  officer  gave  instruc- 
tions to  have  the  body  taken  back.  Finally,  however,  they  did  permit 
the  body  to  go  to  its  destination.  This,  it  occurs  to  me,  is  an  interesting 
argument  in  favor  of  a  national  health  department.  Why  should  not  the 
national  government,  to  which  such  matters  can  be  referred,  adopt  uni- 
form rules  or  laws  throughout  the  United  States  for  the  transportation  of 
dead  bodies .''    I  hope  the  report  of  the  committee  will  be  adopted. 

Dr.  Cressy  L.  Wilbur,  of  Lansing,  Mich. — If  the  action  of  this  Asso- 
ciation will  hasten  the  adoption  of  this  system  of  rules  throughout  the 
United  States,  I  hope  it  may  be  taken  at  this  meeting.  In  our  state, 
under  our  new  registration  law,  the  rules  adopted  by  the  Conference  of 
State  Health  Officers,  as  soon  as  approved  by  the  state  board  of  health, 
will  govern  the  action  of  the  registrars  in  issuing  permits,  and  it  is  impor- 
tant in  regard  to  diphtheria  that  this  modification  be  introduced.  At 
present  there  is  a  tendency  to  evade  the  law,  and  I  hope  that  if  the 
action  of  this  Association  is  necessary  for  the  general  adoption  of  a  uni- 
form system  in  the  United  States,  it  may  be  taken.  But  if,  on  the  other 
hand,  the  National  Conference  of  Health  OflScers  has  adopted  this  and 
will  put  it  into  practice  in  the  United  States,  we  may  delay  a  year  in 
order  to  make  it  more  perfect  before  endorsing  it. 

Dr.  Charles  A.  Lindslev,  of  New  Haven,  Conn. — I  am  in  entire  ac- 
cord with  what  appears  to  be  the  purport  of  this  report,  but  it  appears  to 
me  it  cannot  be  mandatory  in  its  action  upon  the  states  throughout  the 
United  States,  as  our  laws,  as  has  been  said,  differ  very  essentially  in 
many  states.  In  Connecticut  we  have  a  law  with  which  we  are  practi- 
cally satisfied.  It  is  defective  in  one  respect,  inasmuch  as  it  does  not 
bear  upon  the  relatives  and  those  who  may  attend  the  body  in  transport- 
ing it.  So  far  as  the  body  itself  is  concerned,  we  think  the  law  is  effec- 
tive, satisfactorily  so.    It  is  to  this  effect,  that  all  persons  dying  of  con- 
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tagious  disease  mentioned  in  the  act  must  be  disinfected  by  the  process 
defined  by  the  state  board  of  health  or  as  prescribed  by  it,  and  if  carried 
out  of  the  state,  in  addition  to  the  disinfection,  the  body  must  be  en- 
closed in  an  air-tight  coffin.  With  such  preparation  of  the  body,  sworn 
to  by  the  parties  who  prepared  the  body,  the  registrar  issues  a  permit. 
I  was  somewhat  impressed  with  the  fact  that  in  speaking  of  the  numerous 
railways  that  had  adopted  rules  for  the  transportion  of  the  dead,  if  I  am 
not  mistaken,  none  of  the  Eastern  railways  were  mentioned.  I  do  not 
know  the  reason  for  that.  The  Old  Colony  road  of  Pennsylvania  was  not 
mentioned  ;  the  Consolidated  road  of  Connecticut  with  its  numerous 
branches  was  not  mentioned.  There  may  be  reasons  for  that  which  I 
do  not  know. 

Dr.  H.  M.  Bracken,  of  Minneapolis. — I  have  but  a  word  of  two  to 
say.  These  rules  have  been  referred  to  as  being  imperfect.  While  they 
may  be  imperfect  in  being  over-stringent,  I  think  the  mistake  is  in  the 
right  direction.  I  think  in  making  haste  slowly  the  committee  has  been 
rather  more  stringent  than  necessary,  so  that  the  objection  made  to  the 
rules  on  account  of  imperfections  and  recommendations  at  the  present 
time  should  have  no  bearing. 

Dr.  Benjamin  Lee,  of  Philadelphia. — I  object  to  anything  in  this 
world  that  is  perfect.  If  we  wait  until  the  rules  are  perfect,  we  shall 
wait  until  the  millennium,  and  then  we  shall  not  need  any  such  rules.  I, 
for  one,  am  in  favor  of  immediate  adoption  of  the  report.  The  function 
of  this  Association  is  purely  educational.  We  meet  to  discuss  questions. 
If  we  hit  on  a  good  thing  that  we  can  recommend  to  boards  of  health,  let 
us  do  it,  and  not  prolong  a  matter  which  has  been  so  long  delayed.  The 
committee  has  been  very  faithful  in  the  discharge  of  its  work ;  it  has 
considered  the  matter  from  every  point  of  view,  and  to  my  mind  it  would 
be  discourteous  to  refer  it  back  to  them. 

Dr.  Gardner  T.  Swarts,  of  Providence,  R.  I.- — I  think  this  matter 
need  not  take  up  any  more  of  the  time  of  the  Association.  It  should  be 
considered  that  this  matter  has  been  practically  settled,  and  that  we  need 
not  depend  upon  undertakers  and  upon  state  boards  of  health  solely,  but 
upon  what  our  railroads  say.  If  I  wish  to  ship  a  body  from  Rhode 
Island  to  Illinois,  if  the  railroads  will  not  accept  it,  it  makes  no  differ- 
ence what  our  rules  are.  This  matter  has  been  thoroughly  discussed 
and  repeatedly  gone  over  by  those  interested  in  it,  and  the  rules  have 
been  adopted  by  the  railroads  themselves.  If  there  is  any  mistake,  it  is 
in  regard  to  the  requirements  which  are  thrown  about  the  transportation 
of  the  body.  I  do  not  think  there  is  any  state  but  what  would  be  willing 
to  receive  a  body  under  the  conditions  mentioned.  These  rules  have 
not  been  read,  consequently  you  do  not  know  the  strength  of  them.  The 
only  difficulty,  it  seems  to  me,  will  be  to  obtain  legislation  in  each  state 
which  will  cover  the  matter.  It  would  be  impossible  for  a  state  board  of 
health  to  have  inspectors  everywhere  to  satisfy  it  that  all  bodies  were 
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properly  embalmed  before  being  placed  and  sealed  in  air-tight  cases.  We 
are  not  going  to  open  the  casket  to  determine  if  the  body  is  properly 
embalmed  or  not.  To  return  to  the  original  subject,  I  think  the  Associa- 
tion should  adopt  this  report. 

Dr.  Probst  (closing  the  discussion). — I  want  to  call  the  attention  of 
the  Association  to  the  wording  of  the  report.  There  seems  to  be  some 
misunderstanding  in  reference  to  that.  Your  committee  reports  these 
rules  with  the  hope  that  they  may  form  a  basis  for  agreement  upon  uni- 
form rules  governing  the  transportation  of  dead  bodies  in  America.  We 
do  not  bring  in  these  rules  for  the  adoption  of  the  Association,  but  as  an 
educational  feature  in  a  matter  requiring  uniform  action. 

With  reference  to  the  remarks  made  by  Dr.  Swarts,  that  the  railway 
companies  are  the  ones  to  solve  the  question,  this  is  news  to  me.  The 
railways  are  willing  to  adopt  these  rules  and  regulations,  but  they  are 
governed  by  the  state  boards  of  health  through  which  they  run  ;  conse- 
quently they  cannot  solve  the  question  ;  it  must  be  solved  by  the  state 
authorities  and  put  in  force  throughout  the  United  States. 


HOW  TO   PRACTICE  ISOLATION   FROM  THE  CONTAGIOUS 

DISEASES. 


By  Dr.  J.  E.  MONJAR.'^S,  San  Luis  Potosi,  Mexico. 

The  victories  that  have  been  gained  in  the  field  of  science  by  observa- 
tion and  experience,  oblige,  or  at  least  authorize,  us  to  modify  the  tech- 
nique that  up  to  the  present  day  has  been  employed  for  the  purpose  of 
isolating  patients  who  are  suffering  from  contagious  diseases,  as  one  of 
the  most  important  measures  in  the  prophylaxis  of  epidemics. 

According  to  the  present  ideas,  we  are  recommended  to  isolate  the 
patient  from  all  persons  who  are  under  the  necessity  of  passing  from  the 
house  to  the  street,  from  all  those  who  belong  to  his  family,  even  from  his 
parents,  children  or  brothers,  if  they  have  not  previously  suffered  from 
the  disease  whose  contagion  we  seek  to  avoid.  The  patient  is  given  up 
to  the  immediate  care  of  nurses  who  are  of  a  more  or  less  intelligent  char- 
acter but  always  mercenary.  The  persons  composing  the  family  of  the 
patient,  are  even  made  to  abandon  the  apartments  of  the  house  that  they 
have  lived  in,  and  for  fear  of  contagion  are  not  allowed  to  attend  to  him. 
The  house  is  marked  down  as  infected  and  the  authorities  energetically 
interfere  to  prevent  the  issue  of  the  persons  attending  the  patient,  when 
they  are  not  disinfected,  or  the  entry  of  any  one  who  is  not  occupied  with 
his  care. 

If  we  carefully  analyze  all  these  measures,  we  see  that  they  are  not 
only  directed  against  the  pathogenic  agents,  that  they  do  not  only  attack 
those  points  which  the  latter  has  contaminated,  but  that  in  an  almost  blind 
way,  we  take  the  patient  and  sequestrate  him  from  even  his  own  children  ; 
science  thus  taking  a  position  of  real  hostility  to  the  most  noble  senti- 
ments of  our  being,  to  the  love  of  members  of  a  family  and  attempting  to 
prevent  the  rendering  of  that  assistance  which  children  owe  to  their 
parents  and  we  all  owe  to  our  fellow-beings  ;  and  how  many  of  you  have 
in  these  measures,  seen  real  outrages  committed  on  the  most  natural  sen- 
timents of  the  people  ?  It  is  true  with  the  good  intention  of  saving  others 
from  a  dangerous  contagion,  but  always  with  the  most  profound  repug- 
nance, as  it  is  an  attack  on  the  right  that  a  loving  mother  has  to  assist 
her  children  or  a  son  to  assist  his  parents. 

These  measures  would  be  excellent  if  they  were  applied  with  the  neces- 
sary prudence  and  intelligence  ;  but  in  almost  all  cases,  and  especially  in 
those  countries  which  are  only  slightly  civilized,  they  are  useless  for  at- 
taining their  object,  as  the  people  who  are  commissioned  to  attend  to  this 
business,  either  exaggerate  useless  precautions  or  omit  others  of  great 
importance ;  and  it  always  gives  rise  to  a  serious  alarm  that  sometimes 
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goes  so  far  as  to  cause  the  complete  abandonment  of  the  patient  for  fear 
of  contagion,  each  one  anxious  to  save  himself. 

But  the  knowledge  that  we  now  have  as  to  the  localization  of  the  path- 
ogenic agents  in  some  diseases,  of  its  elements  of  vitality,  its  field  of 
action  and  the  resources  that  we  have  at  our  disposal  to  destroy  or  coun- 
teract its  influence,  permits  us  to  modify  some  of  our  rules,  that  were  good 
as  long  as  science  did  not  give  us  a  more  complete  knowledge  of  the 
enemy,  and  arms  of  greater  precision  with  which  to  fight  him.  It  is  cer- 
tainly desirable  that  we  should  preserve  those  regulations  for  combating 
the  propagation  of  scarlatina,  measles,  etc.,  as  in  these  diseases,  we  do 
not  as  yet  know  the  exact  agent  of  transmission  ;  but  we  ought  not  to  act 
in  the  same  manner  with  regard  to  typhoid,  cholera  and  others  of  which 
the  contagious  nature  is  now  well  known,  and  for  which  we  now  have  at 
our  disposal  efficacious  disinfecting  agents  and  are  well  aware  that  we  only 
require  to  attack  the  excreta  and  in  a  perfectly  safe  way  prevent  the  con- 
tagion. In  one  word,  we  ought  to  isolate  the  morbific  agent  and  not  the 
patient  who  cultivates  it,  nor  the  house  which  shelters  that  patient.  Has 
society  ever  isolated  the  bacteriologist  who  cultivates  these  minute  beings, 
which  when  inoculated  produce  such  enormous  calamities  ?  Notwith- 
standing the  severe  provisions  of  regulations  issued  by  the  sanitary  police, 
neither  their  persons  nor  their  laboratories,  in  which  so  many  persons 
daily  circulate,  have  ever  been  isolated  by  the  authorities,  because  these 
germs  are  well  guarded  by  these  scientific  gentlemen. 

No,  gentlemen,  it  is  now  time  for  us  to  do  away  with  these  old  regula- 
tions. The  spirit  of  generalization  which  they  show  does  not  come  up  to 
the  conquests  that  learned  men  day  by  day  realize  ;  it  is  now  time  that  we 
should  form  new  rules  for  the  limited  isolation  of  the  morbific  cause  when- 
ever we  know  it,  and  for  the  scientific  disinfection,  intended  to  destroy 
that  cause.  It  is  now  time  for  us  to  substitute  for  those  measures  of  piti- 
less sequestration  what  science  has  taught  us  as  to  the  most  efficacious 
means  of  destruction. 

Let  us  compare  these  proceedings  with  the  vestiges  of  the  quarantine 
to  which  vessels  together  with  their  passengers  and  cargo  were  subjected, 
and  that  now  has  almost  disappeared,  thanks  to  the  advances  made  in  the  art 
of  disinfection  and  the  requirements  of  commercial  necessities.  The  present 
system  of  isolating  patients  is  nothing  more  than  a  personal  quarantine, 
and  ought  to  be  swept  away  by  the  same  progress  that  has  been  established 
in  the  sanitary  inspection  of  vessels. 

Let  us,  therefore,  educate  persons  in  authority  and  those  who  are 
charged  with  the  isolation  of  contagious  patients,  in  the  practice  of  a  pru- 
dent and  efficacious  antisepsis  and  disinfection  of  the  patient ;  let  this  be 
carried  out  under  the  direction  of  the  attendant  physician  once  a  day  or 
even  oftener.  The  antisepsis  and  disinfection  of  the  patients  who  are 
suffering  from  a  contagious  disease  ought  to  be  carried  out  as  thoroughly 
as  that  of  the  surgeon  who  is  about  to  perform  an  operation,  and  also 
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during  and  after  the  operation.  In  this  way,  just  as  the  patient  operated 
on,  does  not  suffer  when  the  wound  is  well  isolated,  and  he  can  be  visited 
by  his  family  and  friends,  so  can  we  treat  those  who  visit  a  patient  suffer- 
ing from  contagious  disease  when  the  cause  of  contagion  is  properly 
isolated.  • 

The  isolation  of  patients  is  one  of  the  best  measures  we  can  take  for 
preventing  the  propagation  of  contagious  disease.  But  as  this  cannot  be 
absolute,  as  the  patient  always  contaminates  the  persons  and  objects  in 
the  locality  within  which  he  has  been  isolated,  it  is  necessary  that  we 
should  combine  the  antisepsis  of  the  patient  during  his  sickness,  with  the 
disinfection  afterwards,  of  everything  that  may  have  been  contami- 
inated. 

A  child  who  sickens  of  diphtheria,  and  who  is  as  far  as  possible  iso- 
lated, but  whose  antisepsis  is  left  to  the  care  of  his  nurses  and  not  looked 
after  by  the  attending  physician,  will  certainly  contaminate  some  careless 
person  or  some  of  the  many  objects  with  which  he  has  come  into  contact 
and  that  have  not  been  disinfected  in  a  proper  manner,  as  generally  hap- 
pens when  this  operation  is  entrusted  to  laymen.  The  disease  is  thus 
propagated  when  it  might  have  been  prevented  if  the  attending  physician 
would  himself  carry  out  the  antiseptic  measures,  or  overlook  them,  as  is 
done  by  a  surgeon  when  he  is  about  to  dress  a  wound  or  make  an  opera- 
tion. 

The  measures  of  antisepsis  and  disinfection,  when  combined  with  a 
prudent  isolation  of  the  patient,  are  enough  to  guarantee  the  prevention 
of  the  spreading  of  the  disease  whose  contagious  agent  is  known,  and 
permit  the  relatives  of  the  patient  to  nurse  him  with  impunity  and  with 
their  presence  give  him  courage  and  comfort,  that  are  so  necessary  when 
he  suffers  from  a  physical  and  moral  depression. 

In  short,  we  ought  to  give  a  greater  attention  to  the  prophylaxis  of  epi- 
demics, to  the  antisepsis  and  disinfection  of  the  patient,  and  to  the  fact 
that  this  inconsiderate  isolation  is  generally  useless  to  prevent  the  propa- 
gation of  the  contagious  disease.  We  ought  to  appoint  a  committee  to  study 
the  best  method  of  giving  a  greater  practical  utility  to  the  practice  of  anti- 
sepsis and  disinfection  and  of  finding  out  some  way  to  oblige  physicians 
who  are  attending  such  patients,  to  overlook  these  operations  themselves 
once  a  day  or  even  oftener,  according  to  the  virulence  of  the  disease,  and 
in  the  same  manner  as  the  surgeon  carries  out  the  disinfection  of  his 
patients,  and  of  the  objects  which  are  to  touch  him. 

DISCUSSION. 

Dr.  George  H.  Rohe,  of  Skyesville,  Md. — The  paper  read  by  Dr. 
Monjaras  deals  with  too  important  a  subject  to  permit  it  to  pass  without 
further  comment.  He  has  presented  matters  of  the  very  highest  import- 
ance and  things  that  are  overlooked  generally.  He  has  pointed  out  the 
very  important  fact  that  the  public,  in  its  relation  to  the  control  of  per- 
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sons  affected  with  infectious  diseases,  has  failed  to  bring  about  what  many 
of  us  hope  to  accomplish,  and  he  insisted  upon  the  great  importance  of 
individual  disinfection  and  the  duty  of  the  family  physician  in  connection 
with  it.  I  have  been  accustomed  to  telling  my  students  that  the  spread 
of  typhoid  fever  from  any  case  under  their  charge  was  directly  traceable 
to  their  neglect,  irrespective  of  what  the  public  authorities  did.  There  is 
no  longer  any  question  regarding  the  causes  of  typhoid  fever  and  cholera. 
We  know  of  what  the  infectious  agent  consists  and  how  to  destroy  it. 
The  committee  on  disinfectants,  which  reported  to  this  Association  twelve 
years  ago,  laid  down  very  clear  and  precise  rules  about  these  diseases, 
and  if  carried  out  by  the  physician  in  attendance  there  will  be  no  difficulty 
in  restricting  the  spread  of  these  diseases.  I  believe  if  similar  methods 
■were  applied  in  cases  of  scarlet  fever  or  diphtheria,  bearing  in  mind,  of 
course,  the  manner  in  which  the  infection  is  spread  and  the  infectious 
agent,  they  would  be  likewise  effective.  I  have  had  personal  experience 
with  the  restriction  of  tuberculosis  by  similar  rigid  personal  care  of  indi- 
viduals under  such  isolation  as  is  admitted  to  be  practised  largely  in  cases 
of  infectious  diseases  where  we  do  not  yet  know  the  means  of  spread,  such 
as  yellow  fever.  By  the  enforcement  of  personal  regulations,  with  com- 
parative isolation  of  the  patient,  and  by  disinfection  of  the  sputum  and 
the  restriction  of  the  miscellaneous  expectoration,  we  have  reduced  the 
death-rate  from  consumption  in  hospitals  from  25  to  6  per  cent,  in  two 
years.    Any  one  can  do  it. 

I  do  not  want  to  say  anything  about  yellow  fever,  because  it  has  been 
my  observation  that  the  man  who  knows  a  good  deal  about  yellow  fever, 
or  thinks  he  does,  has  not  been  within  five  hundred  miles  of  a  case  in  his 
life.  We  do  not  know  how  yellow  fever  spreads.  But  I  am  satisfied  that 
if  methods  were  adopted  for  the  disinfection  of  the  immediate  surround- 
ings, not  of  the  atmosphere,  but  of  the  patient  himself  and  of  the  various 
€xcreta,  we  would  succeed  likewise  in  restricting  the  spread  of  that  dis- 
ease. I  have  felt  that  it  was  necessary  to  consume  so  much  of  your  time, 
because  I  do  not  like  to  see  a  paper  so  full  of  practical  ideas  pass  without 
remark. 

Dr.  Albert  L.  Gihon,  of  New  York,  N.  Y. — I  wish  to  accentuate  one 
point  brought  out  by  Dr.  Monjaras  in  his  paper,  and  that  is  the  unneces- 
;sary  brutality  of  quarantine,  particularly  in  cases  of  typhoid  fever.  I  will 
mention  from  my  own  experience  a  recent  case.  A  charming  young  lady, 
on  reaching  London,  was  unfortunately  attacked  with  typhoid  fever.  She 
was  the  daughter  of  a  very  important  personage  who  was  in  London  during 
the  Queen's  Jubilee.  She  was  taken  to  a  private  hospital  and  quaran- 
tined, her  mother  and  father  not  being  permitted  to  visit  her.  For  eight 
days  of  her  life  she  lived  among  strangers  without  the  consolation,  the 
comfort,  and  attendance  of  her  own  mother,  and  died  without  her  pres- 
ence. Dr.  Monjaras  is  right  in  saying  that  this  kind  of  quarantine  is  not 
going  to  prevent  the  spread  of  typhoid  fever. 
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Dr.  Peter  H.  Bryce,  of  Toronto,  Ont. — Where  cases  of  disease  are 
very  severe,  and  when  everything  tends  to  disturb  the  patient,  it  is  de- 
sirable not  to  have  all  sorts  of  visitors,  even  friends,  going  into  the  sick- 
room, particularly  when  the  patient  may  be  semi-delirious.  I  think  in 
the  case  cited  by  Dr.  Gihon  we  should  know  the  facts  before  using  strong 
terms.  This  would  seem  to  be  an  extreme  case,  and  I  would  not  care  to 
pass  judgment  on  it  without  having  all  the  facts  before  me. 

Dr.  Monjaras  (closing  the  discussion). — I  take  this  occasion  to  offer 
an  explanation.  In  my  paper  I  did  not  speak  of  all  the  contagious  dis- 
eases, but  simply  of  those  in  which  the  germs  of  contagion  are  well 
known  by  scientific  men.  If  a  man  has  consumption,  it  seems  to  me  a 
brutal  thing  to  isolate  him,  because  the  contagion  is  not  about  his  body, 
but  lies  in  the  sputum.  It  is  now  known  that  it  is  possible  to  "  isolate  " 
the  sputum  of  a  man  with  consumption  who  may  be  in  company  with 
other  people.  By  thoroughly  disinfecting  and  isolating  the  sputum,  and 
not  the  individual,  we  will  avoid  many  difficulties  and  troubles  to  human 
beings  affected  with  this  disease. 


THE  DIAGNOSIS  OF  SMALL-POX, 
By  frank  W.  WRIGHT,  M.  D.,  New  Haven,  Conn. 

An  early  diagnosis  of  small-pox  is  of  great  importance.  Next  to  vac- 
cination, this  is  the  most  essential  factor  in  preventing  the  disease  from 
spreading.  If  all  cases  of  small-pox  were  typical,  it  would  not  be  difficult 
to  make  a  correct  diagnosis ;  but  in  these  days  of  general  vaccination 
typical  small-pox  is  seldom  seen,  the  great  majority  of  these  attacks  being 
modified  by  former  vaccinia  and  commonly  spoken  of  as  varioloid,  but  we 
will  call  them  modified  small-pox.  Unfortunately  this  modification  does 
not  have  any  uniformity.  To  a  sanitary  official  whose  duty  it  is  to  make 
an  official  diagnosis,  the  responsibility  is  very  great  and  the  magnitude  of 
this  has  probably  been  felt  by  all  working  health  officers.  Many  practi- 
tioners of  medicine  have  never  seen  a  case  of  this  disease  and  but  few 
have  seen  enough  to  be  familiar  with  it.  If  a  physician  comes  in  contact 
with  a  patient  having  a  suspicious  eruption,  he  immediately  shifts  the  re- 
sponsibility by  informing  the  health  authorities  and  asking  for  an  official 
diagnosis.  The  responsibility  then  rests  upon  the  person  whose  duty  it  is 
to  respond.  To  err  is  almost  sure  to  be  fatal  to  future  success.  If  by 
chance  a  health  officer  should  fail  to  recognize  a  case  of  small-pox  and 
the  disease  should  spread,  he  would  be  subjected  to  great  criticism  and 
would  likely  be  removed  from  his  position  in  disgrace ;  while,  on  the 
other  hand,  if  he  should  declare  some  disease  that  resembles  modified 
small-pox  to  be  this  disease  and  future  events  prove  that  a  mistake  has 
been  made,  he  would  be  just  as  severely  criticised,  and  would  probably 
have  to  defend  himself  in  a  suit  for  damages. 

It  is  for  the  purpose  of  lessening  the  difficulties  of  the  positions  of 
those  laboring  for  the  same  cause  as  himself  that  the  writer  presents  his 
views  upon  the  diagnosis  of  small-pox. 

As  far  as  the  danger  to  the  patient  is  concerned,  an  ordinary  attack  of 
modified  small-pox  is  trivial,  but  to  the  public  the  danger  is  great,  and 
this  is  increased  in  proportion  to  the  mildness  of  the  attack ;  for  the 
milder  the  symptoms,  the  more  difficult  is  the  diagnosis,  and  so  much 
more  likely  is  the  disease  to  go  unrecognized.  In  order  to  compare  the 
symptoms  of  modified  small-pox  with  those  of  other  diseases  with  which 
they  are  likely  to  be  confounded,  it  is  necessary  to  consider  these  only 
as  they  occur  in  the  first  few  days  after  the  appearance  of  the  eruption ; 
for  as  soon  as  the  eruption  has  developed  and  the  history  is  known,  there 
is  but  slight  liability  to  make  an  error  in  the  diagnosis. 

The  period  of  incubation  is  from  one  to  two  weeks,  most  authorities 
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giving  fourteen  days  as  the  limit.  Tlie  writer  has  seen  the  premonitory 
symptoms  begin  fifteen  days  after  the  last  exposure,  in  a  case  that  even- 
tually proved  fatal.  This  was  in  the  person  of  a  colored  man  who,  to  the 
writer's  personal  knowledge,  had  been  several  times  vaccinated  without 
success  and  several  times  exposed  to  small-pox  without  contracting  the 
disease. 

Small-pox  is  usually  ushered  in  by  a  chill  and  the  febrile  symptoms 
common  to  most  eruptive  fevers.  There  is  generally  intense  headache 
and  backache,  but  these  symptoms  do  not  have  the  diagnostic  value  that 
many  believe.  The  temperature  is  from  103°  to  105°  and  remits  upon 
the  appearance  of  the  eruption  ;  this  generally  begins  upon  the  third 
day  but  may  appear  somewhat  earlier,  or  as  late  as  the  fourth  or  even 
the  fifth  day.  Just  preceding  the  characteristic  eruption,  there  may  be 
a  redness  of  the  skin  of  an  erythematous  character  which  may  be  mis- 
taken for  scarlet  fever,  or  isolated  patches  which  may  be  mistaken  for 
measles.  The  eruption  is  first  macular,  but  soon  becomes  papular.  It 
begins  on  the  face  particularly  upon  the  forehead  and  nose,  then  appears 
successively  upon  the  neck  and  wrists,  the  chests  and  arms,  gradually 
extending  over  the  whole  body,  appearing  last  upon  the  legs  and  feet. 
As  the  eruption  becomes  papular  there  is  an  induration  of  the  tissue 
involved  which  gives  to  the  touch  the  sensation  of  small  shot  under  the 
skin.  This  is  characteristic  of  the  disease  and  is  of  great  value  in  estab- 
lishing the  diagnosis.  The  centre  of  the  papule  is  then  elevated  by  a 
drop  of  liquid  forming  a  vesicle.  This  is  never  observed  under  twenty- 
four  hours  from  the  formation  of  the  papule.  The  vesicles  gradually 
increase  in  size  for  four  or  five  days  and  are  usually  surrounded  by 
an  erythematous  circle.  As  they  increase  in  size  the  center  becomes 
depressed,  forming  an  umbilication  which  becomes  more  and  more  pro- 
nounced. The  vesicles  contain  a  milky  serum  and  are  not  easily  ruptured. 
An  eruption  undergoing  the  same  changes  is  found  in  the  mouth  and 
fauces.  When  the  vesicles  have  obtained  their  full  size,  which  they  do 
in  four  or  five  days,  they  become  pustules  and  on  account  of  their  full- 
ness and  the  pressure,  lose  their  umbilication.  At  this  time  there  is  an 
exacerbation  of  temperature.  Here  the  liability  to  confound  small-pox 
with  other  diseases  practically  ends.  The  diseases  from  which  we  are  to 
make  a  differential  diagnosis  are  scarlet  fever,  measles,  acne,  the  syphlo- 
derm,  and  varicella. 

In  scarlet  fever  there  is  a  short  stage  of  invasion,  only  a  few  hours,  a 
high  temperature  which  does  not  remit  with  the  appearance  of  the  erup- 
tion as  in  variola  or  varioloid,  usually  vomiting  and  an  efflorescence 
which  is  impalpable  to  the  touch,  which  appears  upon  the  chest  and  the 
upper  extremities  at  the  same  time  or  before  it  appears  upon  the  face, 
and  the  throat  is  deeply  congested  even  before  the  eruption  appears  upon 
the  body,  the  character  of  which  is  entirely  different  from  the  eruption  of 
small-pox  as  it  appears  in  the  mouth  and  fauces ;  the  headache  and 
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backache  are  not  so  severe  and  there  are  no  papules  or  vesicles  as  in 
small-pox. 

The  diagnosis  of  measles  may  be  made  by  the  long  stage  of  invasion 
(usually  four  days),  by  the  acuta  coryza  and  bronchitis  preceding  the 
eruption  which  first  appears  upon  the  face  gradually  extending  over  the 
whole  body  and,  as  in  scarlet  fever,  the  temperature  does  not  fall  with 
this  change.  The  lesions  have  a  tendency  to  arrange  themselves  into  a 
crescentic  form,  are  of  a  pale  reddish  color,  are  slightly  elevated,  soft, 
and  do  not  become  papular  or  vesicular. 

Grisolle's  sign,  said  to  be  infallible,  consists  in  stretching  the  skin 
when  to  the  touch  in  measles  the  skin  is  smooth,  while  in  small-pox,  the 
hard  elevations  can  still  be  felt. 

Acne  is  a  chronic  eruption  without  febrile  symptoms,  usually  more  or 
less  localized.  The  lesions  may  be  papular,  vesicular,  or  pustular,  or 
there  may  be  a  combination  of  all  three  varieties  present  at  the  same 
time.  These  are  irregularly  distributed,  occurring  mostly  upon  the  face, 
run  a  slow  course  as  contrasted  with  the  quicker  changes  of  small-pox, 
and  do  not  become  umbilicated.  The  writer  has  seen  a  serious  outbreak 
of  small-pox  in  a  public  institution  where  the  diagnosis  of  the  primary 
case  was  acne. 

The  syphloderm,  known  as  the  small  vesicular,  may  be  temporarily  con- 
founded with  modified  small-pox  when  the  vesicle  is  umbilicated  and  a 
definite  history  is  wanting.  This  form  of  syphloderm  is  very  rare,  is  a 
chronic  disease,  is  seldom  accompanied  by  fever,  and  the  lesions  have  a 
tendency  to  aggregate.  The  writer  has  confounded  these  diseases  in  the 
person  of  a  sailor  who  arrived  at  quarantine  with  an  umbilicated  eruption 
and  from  whom  no  previous  history  could  be  obtained. 

The  disease  which  in  the  opinion  of  the  observer  most  frequently  simi- 
lates  modified  small-pox  and  from  which  it  is  most  difficult  to  diagnosti- 
cate this  disease,  is  varicella.  But  little  is  said  in  the  text-books  concern- 
ing this.  The  difficulties  seldom  continue  over  forty-eight  hours,  but  often, 
for  at  least  that  time,  to  make  a  positive  diagnosis  is  impossible.  Varicella 
in  a  young  child  is  easily  recognized,  but  in  an  adult  with  a  profuse 
eruption,  many  facts  are  to  be  closely  considered.  In  many  instances  the 
constitutional  symptoms  in  modified  small-pox  are  no  more  severe  than  in 
varicella.    To  the  eye  the  eruption  is  often  identical. 

The  chief  diagnostic  points  are  that  in  varicella  the  stage  of  invasion 
is  very  short — only  a  few  hours.  There  may  be  headache  and  backache, 
of  the  same  character. as  in  variola,  but  usually  less  intense  and  of  shorter 
duration..  The  location  and  appearance  of  the  eruption  are  the  same  in 
both  diseases.  Even  the  occasional  appearance  of  the  eruption  in  the 
mouth  and  fauces,  also  in  the  palms  of  the  hands  and  upon  the  soles  of 
the  feet,  is  common  to  both  complaints.  The  latter  are  not  attacked  so 
frequently  or  to  such  an  extent  in  chicken-pox  as  in  small-pox.  We  must 
depend  almost  ^entirely  for  diagnosis  upon  the  history,  the  course  of  the 
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eruption,  and  the  sense  of  touch.  In  obtaining  the  history  it  is  essential 
to  ascertain  the  date  of  the  last  vaccination,  if  there  has  been  exposure  to, 
or  if  the  patient  has  ever  had,  either  small-pox  or  chicken-pox  and  the 
length  of  the  prodromal  symptoms.  In  varicella  the  papular  stage  is  very 
short  and  is  but  seldom  seen  by  the  physician,  except  in  those  with  thick 
skins.  This  may  lead  to  an  error  in  diagnosis,  on  account  of  the  time 
that  elapses  between  the  appearance  of  the  papule  and  the  vesicle.  In 
chicken-pox  the  vesicles  are  not  so  full  or  round,  are  easily  ruptured  and 
empty  themselves.  Around  the  edges  the  skin  may  be  thickened,  but  not 
indurated  as  in  variola.  In  the  latter  disease  the  size  of  the  vesicle  is 
nearly  uniform,  while  in  varicella  it  varies  greatly.  In  this  latter  disease 
the  vesicle  soon  begins  to  dry  in  the  center,  giving  the  appearance  of  be- 
ing umbilicated,  but  close  observation  will  reveal  a  small  black  spot,  the 
beginning  scab,  which  gives  this  appearance  but  which  is  not  present  in 
small-pox.  In  variola  the  vesicles  upon  the  palms  of  the  hands  and  soles 
of  the  feet  become  pustular  and  disappear  by  the  integument  breaking 
•down  and  healing  by  granulation,  while  in  the  other  complaint  they  are 
either  absorbed  or  ruptured.  In  small-pox  the  papular  stage  is  from  one 
to  three  days  and  then  vesicles  with  a  central  depression  at  the  apex  are 
formed.  This  depression  is  never  absent  in  the  vesicle  and  is  highly 
characteristic  of  the  disease.  In  varicella  some  vesicles  appear  umbili- 
cated and  some  do  not.  In  this  disease  there  may  be  both  papules  and 
vesicles  at  the  same  time,  in  all  degrees  of  development  and  showing  in 
successive  crops,  while  in  the  former  disease  they  are  all  nearly  equally 
developed. 

In  varioloid  after  the  pustule  forms,  there  is  an  exacerbation  of  temper- 
ture.  Soon  the  pustule  ruptures  and  forms  a  yellowish  crust  with  indu- 
rated edges  which  strongly  contrasts  with  the  dark  scab  of  chicken-pox. 
Not  infrequently  a  certain  portion  of  the  eruption  of  modified  small-pox 
aborts  during  one  stage  or  another  and  is  absorbed.  To  the  eye  the  two 
diseases  are  much  the  same  but  can  be  distinguished  by  the  touch,  as  in 
varicella  there  is  only  a  thickening  of  the  skin  while  in  varioloid  there  is 
induration  that  gives  the  shot-like  feeling. 

The  points  then  to  be  borne  in  mind  are  that  in  small-pox  we  have  two 
days'  prodromal  symptoms  with  headache  and  backache  ;  the  third  day  the 
eruption  appears  and  the  temperature  remits.  The  eruption  is  first  macu- 
lar, soon  becomes  papular  and  feels  like  a  shot  under  the  skin,  never  be- 
coming vesicular  under  twenty-four  hours.  The  vesicle  is  always  umbili- 
cated, does  not  rupture  easily,  and  becomes  pustular  in  four  or  five  days. 
The  same  eruption  is  found  in  the  mouth  and  throat. 

In  scarlet  fever  there  is  a  short  stage  of  invasion  ;  the  fever  does  not 
abate  with  the  appearance  of  the  eruption  which  is  efflorescent  and  im- 
palpable to  the  touch.  This  eruption  first  appears  upon  the  chest  and 
arms.    The  throat  is  congested  but  there  are  no  papules  or  vesicles. 

In  measles  there  are  coryza  and  bronchitis,  four  days'  prodromal 
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symptoms,  the  temperature  does  not  remit  with  the  appearance  of  the 
eruption,  which  arranges  itself  into  a  crescentic  shape,  is  slightly  elevated 
and  soft  and  upon  stretching  the  skin  can  not  be  felt  and  does  not  be- 
come papular  or  vesicular. 

Acne  is  a  chronic  eruption  without  fever,  which  may  have  papules,  vesi- 
cles, and  pustules  at  the  same  time.  These  do  not  become  umbilicated 
and  change  from  papules  to  vesicles  and  from  vesicles  to  pustules  slowly. 

The  small  vesicular  syphloderm  is  chronic,  usually  without  fever,  is 
seldom  seen,  and  can  be  readily  diagnosticated  when  the  previous  history 
can  be  obtained. 

Varicella  in  an  adult  with  a  profuse  eruption,  strongly  simulates  modi- 
fied small-pox,  but  has  only  a  few  hours'  prodromal  symptoms  with  slight 
constitutional  disturbance  and  less  intense  headache  and  backache  than 
small-pox;  papules  are  but  seldom  seen  and  do  not  have  the  shotty  feeling 
definitely  marked,  vesicles  form  early  and  are  easily  ruptured,  and  if  they 
appear  to  be  umbilicated,  can  be  distinguished  by  their  small  black  cen- 
ters. The  vesicles  rupture  early  and  dark  scabs  form  and  dry  up,  while 
the  vesicles  of  small-pox  become  pustular  and  when  they  rupture,  have 
thick,  yellowish  crusts  and  have  a  much  longer  interval  between  papules 
and  scabs. 


SOME  CONSIDERATIONS  ON   THE  HYGIENIC  INFLUENCE 

OF  FORESTS. 


By  Dr.  SALVADOR  GARCIADIEGO,  Guadalajara,  Mexico. 

Mr.  Chairman,  Ladies  and  Getitlemen  : — In  order  fully  to  appreciate  the 
importance  of  forests  in  climatology  and  understand  all  the  influence  they 
have  on  the  public  health,  it  is  necessary  to  bear  in  mind  some  of  the 
fundamental  details  regarding  the  chemical  and  physical  action  of  vege- 
tation and  its  intimate  connection  with  the  temperature,  moisture,  rainfall, 
electrical  conditions  of  the  atmosphere,  the  formation  of  ozone,  hail- 
storms, heavy-showers,  inundations,  etc.,  all  of  which  profoundly  affect 
the  climates  of  the  various  regions  of  the  earth  and  have  a  direct  influ- 
ence upon  the  health  and  the  general  organic  condition  of  its  inhabi- 
tants. 

Trees  derive  from  the  ground  and  from  the  atmosphere  the  material 
for  their  structure.  Under  the  influence  of  air  and  water  the  primitive 
granite  is  decomposed  into  silex,  alkaline  carbonate,  quartz,  and  mica. 
From  this  metamorphosis  proceeds  the  nutritive  elements  which  plants 
absorb  from  the  soil  through  the  innumerable  pulps  of  their  roots. 

The  air  brings  its  complement  towards  the  nourishment  of  trees  for, 
by  means  of  the  estomatas  in  its  foliar  apparatus,  the  sap  retains  the  car- 
bonic acid  gas  in  its  liquid  mass  and  the  oxygen  is  freed  to  the  atmos- 
phere in  the  form  of  ozone ;  these  phenomena  are  effected  through  the 
action  of  the  solar  rays. 

Trees  withdraw  from  the  soil  a  considerable  amount  of  water,  which 
is  conveyed  to  the  leaves,  these  being  its  apparata  for  breathing  and 
evaporation. 

The  immediate  consequence  of  the  decomposition  of  the  atmospherical 
elements  and  also,  very  probably,  the  evaporation  of  moisture  from  the 
leaves,  is  the  fall  of  the  surrounding  temperature. 

When  these  phenomena  take  place  on  a  large  scale,  that  is,  when  a 
district  is  covered  with  extensive  forests,  the  concentration  of  the  watery 
vapors  held  in  the  atmosphere  is  greater,  and  therefore  rains  are  more 
abundant  and  regular.  On  the  other  hand,  in  arid  districts  the  soil 
rapidly  absorbs  the  solar  heat  which  it  communicates  to  the  surrounding 
atmosphere,  and  the  ascending  currents  of  warm  air  carry  off  with  them 
the  watery  vapors  brought  from  the  seas  ;  and  these  are  only  condensed 
into  rain,  when  contrary  winds  check  the  ascending  current,  compressing 
the  atmospherical  strata  and  bringing  about  the  fall  of  the  water  they 
contain. 
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Experience  has  shown  that  the  destruction  of  the  forests  in  many 
regions  has  greatly  diminished  the  water  supply  as  well  as  the  amount  of 
rainfall,  and  has  produced  irregularities  in  the  seasons  and  meteorolo- 
gical disturbances  which  have  disappeared  when  woods  have  been  again 
established. 

The  pure,  vivifying,  and  balsamic  air  of  the  forests  vigorizes  the 
human  organism,  and  certain  species  of  trees  absorb  injurious  gases  and 
such  impure  liquids  as  they  may  find  in  the  soil;  and  on  this  account 
these  varieties  ought  to  be  planted  in  burying-grounds  and  all  such 
places  where  organic  refuse  is  accumulated.  The  healthful  result 
obtained  by  planting  Eucalypti  in  marshy  soil,  such  as  that  near  Rome, 
is  well  proved,  for  the  absorbent  power  of  these  trees  is  prodigious. 

Woods  change  the  direction  of  the  air  currents,  opposing  their  horizon- 
tal course  and  obliging  them  to  rise  above  them,  bringing  pressure  upon 
the  superincumbent  moist  atmosphere,  causing  condensation  of  vapors 
and  gentle  rains. 

The  frequency  of  these  withdraws  gradually  the  atmospherical  elec- 
tricity, preventing  violent  discharges,  such  as  occur  in  arid  localities. 

Becquerel  and  Cantegril  refer  to  instances  where  woods  have  escaped 
from  hailstorms  that  have  caused  havoc  in  adjoining  districts.  This  is 
related  to  the  aforementioned  causes  and  depends  also  upon  the  influence 
of  trees  upon  terrestrial  magnetism. 

Woods  are  also  useful  in  forming  screens  to  stay  the  course  of  winds 
in  any  given  direction,  avoiding  thereby  the  diffusion  of  unhealthy  emana- 
tions. 

A  most  important  mechanical  effect  of  woods  is  the  stability  they 
impart  to  the  soil  they  cover  by  the  interweaving  of  their  roots,  thus  pre- 
venting the  formation  of  ruts  or  fissures  which  are  the  originators  of  tor- 
rents by  which  the  storm-rains  rush  upon  the  plains,  flooding  and  wreck- 
ing large  areas  of  land  and  leaving  behind  them  mud  and  animal  and 
vegetable  refuse  which  decomposes  with  injurious  effect  upon  the  health 
of  the  inhabitants  of  those  districts. 

Forests  act  as  natural  reservoirs  for  water  which  they  allow  gradually 
to  go  into  the  ground,  so  that  it  slowly  reaches  the  "thalweg"  of  the  val- 
leys and  feeds  its  springs  and  streams  in  a  more  regular  way,  whereas  in 
tracts  denuded  of  vegetation  the  rain  runs  swiftly  off  the  surface  into  the 
beds  of  the  streams,  and  very  shortly  disappears. 

These  facts  are  amply  proved  by  the  meteorological  disturbances  which 
occur  where  the  woods  are  cut  down.  It  is  observed  there  that  a  rise  of 
the  mean  temperature  takes  place,  proportionate  with  the  destruction  of 
the  forests,  the  rainfall  is  less,  and  the  seasons  irregular.  These  phe- 
nomena we  have  been  able  to  observe  in  my  own  country. 

Bearing  in  mind  the  foregoing  considerations,  a  conscientious  study 
ought  to  be  made  of  the  climatological  and  geological  conditions  of  any 
locality  where  the  woods  are  to  be  cut  or  where  new  plantations  are  pro- 
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jected,  in  order  that  such  purposes  may  be  carried  into  effect  as  advan- 
tageously as  possible,  in  harmony  with  the  knowledge  that  science  and 
experience  provide,  regarding  the  influence  of  trees  upon  the  climate  and 
soil. 

It  is  now  well  known  that  plantations  can  be  advantageously  made 
wherever  water  is  to  be  obtained  by  means  of  artesian  or  flowing  wells. 

This  is  a  most  important  study  for  the  American  and  Mexican  coun- 
tries where  arid  districts  are  numerous,  devoid  of  surface  water  and  un- 
productive. 


A  NEW  CONTRIBUTION  TO  THE  STUDY  OF  THE  ETIOLOGY 
OF  THE  TYPHUS  PREVAILING  IN  THE  MEX- 
ICAN CENTRAL  PLATEAU. 


By  Dr.  JESCS  CHICO,  Guanajuato,  Mexico. 

Mr.  President  and  Gentle7ne7i : — With  the  exception  of  the  first  of  our 
meetings  I  had  the  honor  to  attend,  and  in  which  I  read  something  about 
diphtheria,  the  subject  of  my  papers  has  been  the  Typhus  of  the  Mexican 
Highlands.  In  1892  I  spoke  about  its  manner  of  transmission  ;  in  1894 
I  tried  to  establish  a  relation  between  the  soil  and  this  fearful  disease. 

In  1892  I  tried  to  prove  that  typhus,  if  contagious,  is  so  in  a  very 
slight  degree;  in  1894  I  studied  the  limited,  very  limited, epidemic  which 
in  the  same  year  originated  in  Guanajuato  and  spread  downwards  in  one 
of  the  streets  of  the  town,  leaping  from  one  house  to  another,  attacking 
persons  who  had  had  no  intercourse  with  one  of  the  former  patients  and 
going,  not  from  one  door  to  the  next,  but  leaving  an  interval  of  several 
houses  between  each  one  of  the  affected  dwellings.  I  did  not  miss  then 
the  opportunity  of  emphasizing  the  fact  that  among  many  persons  who  at- 
tended the  patients,  in  the  four  houses  where  those  cases  occurred,  only 
one  caught  the  disease. 

From  the  fact  that  the  epidemic  spread  to  the  lower  parts  of  the  street 
and  not  to  the  upper  ones,  entirely  disregardless  of  predominant  winds, 
I  drew  a  new  proof  of  the  close  relation  existent  between  the  ground  and 
the  typhus  and,  in  order  to  study  if  the  ground-water  had  anything  to  do 
with  the  spread  of  this  fever,  I  measured  carefully  the  depth  of  the  wells 
to  ascertain  in  the  first  new  outbreak  of  this  disease  if  the  ground-water 
had  risen  or  fallen. 

Fortunately  for  Guanajuato,  I  have  waited  in  vain  for  an  occasion  of 
inquiring  into  this  important  factor  of  the  outbreak  and  spread  of  epi- 
demics, because  since  1894,  when  the  very  slight  and  localized  outbreak 
I  mentioned,  occurred  in  one  of  the  streets,  the  typhus  has  almost  disap- 
peared from  Guanajuato,  notwithstanding  that  it  has  raged  in  several 
towns  not  far  off  and  in  frequent  intercourse  with  our  town.  To  what 
good  luck  do  we  owe  such  a  blessing.'  The  endeavors  to  answer  this 
question  constitute  the  subject  of  my  present  communication  to  the 
American  Public  Health  Association. 

The  year  1896  dawned  on  the  state  and  city  of  Guanajuato  under  very 
unfavorable  auspices.  Every  climatological  circumstance  brought  along 
an  ill  foreboding  for  the  public  health.    The  mild,  very  mild,  Mexican 
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winter  was  milder  than  ever;  the  two  giant  mountains  which  rise  near 
the  City  of  Mexico  (the  Popocatepetl  and  the  Tztaccihuatl)  had  lost  a 
large  part  of  their  eternal  snow-cap.  When  our  early  spring  arrived  the 
heat  was  so  intense  as  to  reach  in  Guanajuato  the  never  before  attained 
figure  of  36°  in  the  shade  (97°  F.).  During  April  and  May  the  sun  had 
ten  spotless  days  and  the  ground  became  so  dry  that  fissures  one  meter 
and  a  half  deep  allowed  in  the  fields  the  lower  sand  strata  to  be  seen 
through  the  thick  layers  of  vegetable  earth.  The  summer  came  but  it 
brought  no  rains,  as  it  usually  does  in  our  country,  and  throughout  its 
whole  duration,  which  is  the  tropical  wet  season,  there  was  no  rainfall 
and,  consequently,  the  crops  failed  utterly. 

The  importation  of  American  corn  began  at  once  and  the  peasants 
flocked  into  the  town  which  became  crowded.  Long  strings  of  women 
with  baskets  could  be  seen  at  the  sidewalks,  near  the  places  where  the 
American  maize  was  retailed  at  comparatively  low  price,  waiting  patiently 
to  save  six  or  seven  cents  which  in  their  misery  were  of  supreme  impor- 
tance to  them.  Many  persons  resorted  to  coarse  food  and  took  large 
quantities  of  prickly  pears,  getting  so  severe  intestinal  disorders.  Famine- 
stricken  people  began  to  appear  in  the  streets  and,  although  their  numbers 
and  aspect  were  vastly  far  from  what  is  seen  in  India  during  its  famous 
famines  and  there  was  no  need  of  establishing  relief  works  on  a  large 
scale,  nevertheless  the  City  of  Guanajuato  presented  again  the  dismal 
appearance  it  had  in  i89i-'92,  just  before  the  outbreak  of  the  terrible  epi- 
demic which  raged  through  it  at  the  time  of  the  celebration  of  the  Ameri- 
can Public  Health  Association's  twentieth  meeting  in  the  City  of  Mexico, 
December,  1892. 

Everything  pointed  to  the  renewal  of  such  sad  times  as  we  spent  then, 
and  it  was  feared  that  the  end  of  the  year  and  the  beginning  of  1897 
would  witness  once  more  the  apparition  of  the  typhus  striking  blindly 
around  and  depriving  the  town  of  a  large  number  of  its  inhabitants. 

Nevertheless,  1896  passed  away,  and  only  two  typhus  patients  were 
seen  in  the  wards  of  the  town  hospital  ;  1897  began,  and  only  at  the  middle 
of  September,  a  boy  suffering  from  that  disease  was  brought  in  from  one 
of  the  filthiest  houses  of  the  filthiest  quarter  of  the  town.  The  few  sporad- 
ical cases  which  occurred  out  of  the  hospitals  were  mild,  and  so  scarce 
that  the  typhus  mortality  came  down  from  260  yearly  to  17  (and  of  this 
last  number  only  seven  were  the  wholly  averred  cases).  So  the  town  was 
considered  free  from  the  scourge  and  everybody  inquired  about  the  cause 
or  causes  of  such  an  unexpected  blessing,  while  at  the  same  time  many  a 
town  outside  Guanajuato  was  ravaged  by  the  dreaded  epidemic. 

Nobody  was  long  at  a  loss  how  to  account  for  this  wonder.  All  cir- 
cumstances, but  one,  being  the  same  as  in  the  previous  epidemics,  it  was 
natural  to  attribute  to  that  one  altered  circumstance  the  immunity  of  the 
town. 

In  1 89 1  the  water  supply  of  Guanajuato,  which  in  normal  times  had 
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never  exceeded  200,000  cubic  metres,  ran  short  because  the  rainfall  was 
not  enough  for  the  reservoirs  to  be  Riled.  The  drains  of  the  houses  and 
of  the  streets  were  literally  stuffed  with  refuse  and  night  soil ;  the  un- 
cleanliness  of  the  low  people,  partly  due  to  the  want  of  education,  but 
mostly  enforced  by  the  scarcity  of  water,  reached  an  incredible  degree. 
Add  to  this  the  famine  and  the  overcrowding  of  the  town,  and  no  wonder 
the  typhus  came.  What  is  to  be  wondered  at  is,  that  it  was  not  ten 
times  worse. 

But  in  i896-'97  the  water  supply  was  2,000,000  cubic  metres,  that  is 
twenty  times  the  former  quantity,  and  although  the  rains  failed,  the 
drains  and  sewers  were  in  a  very  different  condition,  being  thoroughly 
clean.  The  poor  people  also  were  more  cleanly,  or  at  least  less  dirty ; 
more  than  200  hydrants  brought  the  water  within  reach  of  the  laziest,  and 
a  bath  and  frequently  washed  linen  were  no  longer  rare  luxuries  among 
the  lower  classes.  So,  in  spite  of  so  many  unfavorable  conditions,  which 
formerly  never  had  failed  to  produce  the  outbreak  of  typhus  in  an  epi- 
demic form,  the  City  of  Guanajuato  has  remained  free  from  this  scourge. 

This  is  but  one  instance,  but  so  strong  an  one  that  I  feel  myself  justified 
in  drawing  from  it  the  inference  that  the  principal  factor  in  the  develop- 
ment of  typhus  is  the  foul  state  of  sewers  and  drains,  and  that  overcrowd- 
ing and  famine,  however  important  they  may  be,  are  secondary  factors 
since  its  presence  alone  fails  to  determine  an  epidemic. 

Farther,  if  the  Mexican  communities  of  the  central  plateau  wish  to  get 
rid  of  typhus,  the  first  thing  they  must  do  is  to  secure  an  abundant  water 
supply  to  keep  clean  their  drains  and  sewers. 


THE  DISABILITIES  AND  MORTALITY  OF  CHILDREN 
UNDER  FIVE  YEARS  OF  AGE. 

By  Dr.  CHARLES  N.  HEWITT,  Chairman,  Red  Wing,  Minn. 
\Read  by  Title. '\ 

The  following  paper  and  appendix  thereto  are  the  report  which  as  Com- 
mittee on  Causes  and  Prevention  of  Infant  Mortality  I  offer  to  the  Asso- 
ciation: 

I  have  put  in  the  appendix  such  statistics  of  birth-rate  and  mortality, 
under  five  years  of  age,  as  I  could  gather  from  the  returns  of  births  and 
deaths  sent  to  me  while  registrar  for  the  state  of  Minnesota  for  nine 
years — 1887-'96.  With  them  I  submit  the  law  under  which  the  returns 
were  made. 

At  my  request  the  clerks  and  health  officers  added  the  names  of  the 
attending  physician  to  all  reports  of  deaths  where  one  was  in  attendance, 
so  that  I  was  able  by  an  annual  average  of  i,ooo  personal  requests  to 
correct,  as  far  as  possible,  defects  in  the  returns  of  causes  of  death, 
mostly  of  children  of  the  ages  under  five.  The  only  novelty  in  the  tables 
here  submitted,  is  the  inclusion  of  mortality  under  one  year  of  age  by 
months,  and  the  estimate  of  death-rate  by  population  living  at  each  age, 
in  addition  to  the  usual  statement  of  percentage  to  all  ages  and  causes. 

I  have  put  the  detailed  tables  in  the  appendix  because  I  am  fully  aware 
of  the  limitations  of  such  evidence,  and  of  the  confusion  which  their 
introduction  into  the  text  of  a  paper  occasions.  Any  one,  therefore,  who 
wishes  the  items  will  find  them  there  under  their  appropriate  head,  and  I 
shall  be  very  thankful  for  any  criticism  or  contribution  of  similar  data 
from  other  sources. 

The  statistical  evidence  presented  in  the  appendix  supports  the  follow- 
ing summary : 

27.2  in  1,000  who  should  be  born  alive  at  full  time,  die  before  birth. 
79  in  1, 000  born  alive  at  full  time,  die  before  end  of  first  month. 
108.5     1,000  born  alive  at  full  time,  die  before  end  of  first  year. 

Of  the  population  under  five  years  of  age  : 

20.6  in  1,000  die  before  end  of  first  year. 
4.9  in  1,000  die  before  end  of  second  year. 
2.4  in  1,000  die  before  end  of  third  year. 
1.7  in  1,000  die  before  end  of  fourth  year. 
1.3  in  1,000  die  before  end  of  fifth  year. 

So  that  of  the  population  under  five  years  of  age,  30.5  in  1,000  die  before  attaining  the 
fifth  year  of  age. 
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Stated  in  another  and  more  familiar  way  : 

Of  the  children  who  should  be  born  alive  at  full  time,  2  per  cent,  die  before  birth. 
Of  children  born  alive  at  full  time,  33.9  per  cent,  die  before  end  of  first  month. 
Of  those  who  survive  the  first  month,  11. 2  per  cent,  die  before  end  of  second  month. 
Of  those  who  survive  the  second  month,  9.1  per  cent,  die  before  end  of  third  month. 
Of  those  who  survive  the  third  month,  9.2  per  cent,  die  before  end  of  fourth  month. 
Of  those  who  survive  the  fourth  month,  8.7  per  cent,  die  before  end  of  the  fifth  month. 
Of  those  who  survive  the  fifth  month,  8.7  per  cent,  die  before  the  sixth  month. 

Thereafter  decrease  is  quite  regular  till  the  twelfth  month  mortality  is  4.5  per  cent,  of 
the  last  monthly  remainder. 

The  total  deaths  under  five  years  of  age  were  36.71  per  cent,  of  the  total  of  all  ages. 

Of  the  deaths  under  five  years  of  age,  22.5  per  cent,  occurred  before  the  end  of  the  first 
month,  and  66.7  per  cent,  before  the  end  of  the  first  year. 

Mortality  by  sex  : 

Under  Oiie  Year  : 

Males. — 119.3     1,000  living  males. 

61.8  in  1,000  living  both  sexes. 
Females. — 96.8  in  1,000  living  females. 

46.6  in  1,000  living  both  sexes. 

Under  Five  Years : 

Males. — 34.4  in  1,000  living  males. 

17.4  in  1,000  living  both  sexes. 
Females. — 27.9  in  1,000  living  females. 

13.7  in  1,000  living  both  sexes. 

Seasonal  mortality  of  dead  under  five  years  of  age  : 
First  quarter,  23.4  per  cent. 
Second  quarter,  19  per  cent. 
Third  quarter,  36.2  per  cent. 
Fourth  quarter,  20.8  percent. 
Average  monthly  mortality,  9  per  cent. 
Maximum,  13.9  percent.  (August). 
Minimum,  5.6  per  cent.  (June). 

CAUSES  OF  MORTALITY. 

Before  birth  at  full  time. — Aside  from  deliberately  criminal  interference, 
the  causes  of  disability  and  mortality  are  to  be  found  in  the  conditions  of 
the  parents  before  conception,  and  of  the  mother  afterwards,  and  to  the 
carelessness  or  deliberate  conduct  of  one  or  both  parents,  or  to  unavoid- 
able accident  or  privation.  They  are  rarely  specific  diseases  for  the  child 
(syphilis,  tuberculosis,  etc.),  but  such  as,  if  they  do  not  kill,  may  affect 
development  and  capital  of  life,  tn  ntero,  and  afterwards. 

It  is  evident  that  the  study  of  these  causes  must  begin  with  them,  in 
the  origin  of  the  family,  and  home,  and  their  conduct.  The  matter 
cannot  be  limited  to  the  children  concerned,  but  belongs  to  all  human 
association  of  which  the  family  is  the  source  and  the  authority. 

Within  five  years  after  birth  at  full  time. — "  Ill-defined  and  unknown." 

Twent}?  years  ago  in  attempting  to  edit  the  Vital  Statistics  for  a  secre- 
tary of  stJate  to  get  what  help  they  could  give  for  sanitary  work,  I  ran 
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upon  this  "  cause  "  of  mortality  and  have  done  what  I  could  to  abolish  it 
or  rather  reduce  it  to  a  minimum. 

It  appears  from  my  recent  experience  that  about  all  of  this  class  are 
children  of  this  age,  and  an  elaborate  inquiry  which  I  made,  developed 
the  fact  that  but  33.3  per  cent,  of  these  dead  had  any  medical  service 
and  that  a  large  proportion  who  had  it  were  seen  so  late  that  accurate 
diagnosis  was  difficult  or  impossible,  or  the  physician  was  not  called  a 
second  time,  and  yet  was  reported  as  in  attendance.  This  state  of  things 
explains  the  inability  of  medical  men  to  report  definitely  in  a  thinly 
settled  country  district  but  does  not  account  for  the  same  neglect  in 
centres  of  population  as  our  great  cities,  which  report  an  average  of  five 
per  cent,  of  this  class,  of  whom  11  per  cent,  were  under  one  year  of  age. 
Despite  every  efi^ort  to  the  contrary  this  "  ill-defined  and  unknown  cause  " 
still  accounts  for  20.7  per  cent,  of  all  deaths  under  five  years  of  age,  of 
which  90.4  per  cent,  were  under  one  year,  and  11. 4  per  cent,  under  one 
month.  I  presume  the  record  is  as  bad  in  other  states,  but  it  is  too 
serious  to  be  let  go,  for  one  in  five  of  all  that  die  under  this  age  means  an 
average  with  us  of  1,000  deaths  of  children  every  year  unaccounted  for, 
and  added  to  the  dead  before  normal  birth  which  averages  more  than  as 
much  again,  we  have  2,000  deaths  under  five  years  not  satisfactorily 
explained,  and  more  than  30  per  cent,  of  all  deaths  from  conception  to 
end  of  fifth  year. 

Setting  aside  for  this  inquiry,  premature  and  "  ill-defined  deaths  "  I 
find  those  from  known  cause  and  specified  ages  to  make  the  following 
record  : 

Under  i  yr.    Under  2  yrs. 


Diarrhcsal  disease  in  1,000  population  of  specified  age,  25.6  21.4 

Disease  respiratory  organs,  18.5  7.9 

Disease  nervous  system,  24.9  14.8 

Tuberculosis,  2.2  10.3 

Eruptive  diseases  (Rubeola  Scarlatina),  1.8  1.4 

Stated  in  the  usual  way  the  same  data  appear  as  follows  : 


Diarrha'a  caused  20.8  per  cent,  of  all  deaths  under  five,  and  73.4  per  cent,  of  these  deaths 

from  this  cause,  were  under  one  year. 
Respiratory  diseases  under  five,  had  46.7  per  cent,  during  the  first  year. 
Nervous  diseases  caused  15.3  of  all  deaths  under  five  years,  of  which  71.73  per  cent. 

were  under  one  year. 

Tuberculosis,  50  per  cent,  of  the  mortality  from  this  cause  under  five  was  under  one  year. 

Mortality  under  one  year,  in  terms  of  months  : 

Such  a  great  proportion  of  deaths  under  five  years  are  under  one  year,  that  I  have 
carried  the  inquiry  into  subdivisions  by  months. 

Diarrhaal  disease : 

Of  deaths  under  one  year  of  age  1 1.3  per  cent,  during  the  first  month. 
8.6  per  cent,  during  the  second  month. 
10.4  per  cent,  during  the  third  month. 
63.3  per  cent,  during  first  six  months. 
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DISEASE  OF  RESPIRATORY  ORGANS. 

Of  the  dead  during  the  first  year  from 
Brottchitis : 

17.2  per  cent,  in  first  month. 
13  per  cent,  in  second  month. 
55  per  cent,  in  six  months. 

Pneumonia  : 

17.3  per  cent,  in  first  month. 
10  per  cent,  in  second  month. 
55  per  cent,  under  six  months. 

Diphtheria  : 

Per  cent,  under  one  year  too  small  for  monthly  estimate. 
Croup : 

Under  one  month,  12. i  per  cent. 

One  to  two  months,  1S.2  per  cent. 
Two  to  three  months,  14. i  per  cent. 
Three  to  four  months,  lo.i  per  cent. 
Under  six  months,  6S.7  per  cent. 

The  utmost  pains  have  been  taken  to  define  if  possible  the  distinction 
between  diphtheria  and  croup,  and  I  have  to  confess  that  I  began  the 
inquiry  pretty  well  satisfied  that  we  were  maintaining  a  distinction  with- 
out a  dilYerence,  and  have  always  insisted  that  croup  should  be  treated 
as  diphtheria  till  there  was  direct  proof  to  the  contrary,  all  doubtful  cases 
to  be  isolated  till  well.  The  investigation  includes  a  very  large  series  of 
cases  positive  and  doubtful,  single  cases  in  one  family  or  neighborhood, 
cases  not  followed  by  others  in  same  family,  etc.  After  I  had  sorted 
them  as  well  as  possible  for  a  number  of  years  I  collected  and  compared 
the  data  as  carefully  as  I  could  and  the  statistics  are  the  outcome.  I  can- 
not avoid  the  belief  that  while  diphtheria  may  resemble  croup  in  the 
laryngeal  symptoms  it  also  occurs  without  such  symptoms,  and  they  are 
not  essential  to  it.  Croup  as  a  fatal  affection  of  the  larnyx  without  evi- 
dence of  diphtheritic  complication  does  occur  and  not  infrequently.  Of 
this  the  statistics  give  strong  presumptive  evidence. 

While  this  statement  is,  I  think,  true,  and  there  are  cases  of  simple 
croup  isolated  as  diphtheria  which  do  not  prove  to  be  so,  causing  alarm 
and  bother  which  do  not  seem  necessary,  it  must  be  remembered  that  un- 
til accurate  diagnosis  is  easier  than  at  present,  such  cases  will  occur,  and 
must  be  dealt  with  in  the  interest  of  the  7cieII  cliihiren  of  the  family  and 
neighborhood. 

I  do  not  propose  to  give  more  than  the  examples  already  quoted,  which 
are  enough  for  my  present  purpose,  to  persuade  the  Association  to  under- 
take to  continue  the  investigation  of  which  this  is  a  little  part,  not  only 
by  way  of  statistics  but  in  such  other  ways  as  will  develop  the  whole 
truth  of  this  inquiry. 


THE  DISABILITIES  AND  MORTALITY  OF  CHILDREN.  483 


The  evidence  I  have  given,  from  statistics  alone,  is  enough  to  show 
that  so  great  a  proportion  of  the  mortality  of  children  under  five  years  of 
age  occurs  before  the  end  of  the  first  year,  and  the  first  month  of  life 
after  birth  at  full  time,  and  that  we  cannot  separate  the  ante-natal  death 
rate,  but  must  go  even  behind  conception  to  get  at  the  most  persistent 
and  powerful  causes  of  child  mortality.  And  thus  we  are  driven  to  where 
statistics  cannot  lead  or  follow  us. 

For  the  subject  would  not  be  fairly  opened  when  mortality  records 
were  reasonably  complete,  as  there  would  remain  lacking  morbidity 
records,  and  that  disability  short  of  specific  disease  which  with  children 
as  with  adults,  and  even  more  so,  impedes  normal  growth,  and  the  devel- 
opment of  the  whole  man,  stunting  body  and  mind. 

The  fact  of  the  matter  is  that  what  is  called  the  "sanitary  "  side  of  this 
subject  is  becoming  more  and  more  limited  to  what  officials  think  can  be 
done  by  the  machinery  at  their  disposal,  and  what  other  machinery  they 
can  obtain.  The  solution  which  civilization  demands  can  never  be  ob- 
tained in  that  way.  The  question  when  you  get  at  its  foundation  is  a 
profoundly  social  one,  for  that  foundation  is  marriage,  famil}^  home,  and 
the  instincts  which  produce  those  essentials  of  manly  and  womanly  life. 

The  single  fact  fundamental  to  them  all  is  the  normal  development  and 
use  of  the  sexual  relation,  for  this  Association  should  be  the  last  to  dis- 
guise the  fact,  simple  enough  because  easily  learned  by  all,  that  if  not 
legitimately  obeyed,  as  one  of  the  strongest  of  natural  and  healthful  in- 
stincts, in  healthy  marriage  and  children,  sexual  appetite  falls  directly  to 
the  lowest  level  of  perverted  human  impulse,  and  becomes  the  most  ma- 
lignant and  powerful  moral  infection  with  which  men  can  afflict  and  per- 
vert the  race. 

It  is  a  strange  sanitary  problem  and  one  which  shows  very  clearly  how 
intimate  is  the  union  of  body  and  morals,  that,  I  fear,  an  increasing  num- 
ber of  people  of  all  classes  are  teaching  that  family,  home,  and  the  virtues 
which  live  and  grow  in  them  are  matters  of  secondary  importance  in  the 
conduct  of  life  and  in  one's  duty  to  society,  secondary  to  intellectual  de- 
velopment, to  other  human  associations;  are  bars  to  the  loftiest  culture 
and  to  the  highest  development  of  the  religious  life.  But  what  is  the  use 
of  rehashing  what  every  medical  man  has  heard  ad  nauseam  unless  he  is 
talking  and  teaching  it  himself?  I  propose  that  we  begin  the  study  of 
the  healthy  child  as  the  progeny  of  the  healthy  man  and  woman  who  in 
the  use  of  their  whole  selves  have  discovered  their  mutual  duty,  and  in 
marriage  sealed  their  intention  to  become  a  family  with  the  advent  of  the 
first  child  of  their  union,  to  create  a  home  to  be  owned  and  occupied  by 
that  family  and  with  the  soil  on  which  it  rests  to  be  the  homestead,  where 
are  to  develop  the  first  social  instincts  in  marital,  parental,  and  filial 
affections  and  duties.  The  home  of  such  a  family  in  a  sensible  and 
human  way  becomes  the  fountain  from  which  alone  can  come  the  instincts 
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which  find  expression  in  further  human  associations,  social,  religious,  po- 
litical or  other. 

Hygiene  must  have  as  its  ideal  the  healthy  men,  women  and  children 
and  its  highest  duty  is  to  keep  these,  the  true  aristocracy  and  hope  of  the 
race,  from  harm,  for  it  is  not  the  number  of  sick  and  disabled  whom  we 
can  help  to  partial  recovery,  but  the  number  of  healthy  people  preserved 
and  multiplied  which  test  the  highest  value  of  Public  Health. 


EYE-STRAIN  FROM  POOR  WINDOW-GLASS.— ITS  n.IPORT- 
ANCE  AND  PREVENTION. 


By  EDWARD  JACKSON,  A.  M.,  M.  D.,  ruiLADELriiiA,  Pa. 

Eye-strain  and  its  prevention  by  the  use  of  spectacles  to  correct  errors 
of  refraction,  have  during  the  last  few  years  claimed  much  attention,  both 
from  the  medical  profession  and  the  public.  To  a  large  extent  such 
strain  is  manifested  by  headache  and  other  symptoms  of  nerve  disorder, 
and  such  symptoms  have  been  especially  noticed  to  arise  from  astigma- 
tism of  moderate  or  low  degree. 

It  has  been  somewhat  a  question  as  to  whether  the  lowest  degrees  of 
astigmatism  commonly  recognized  were  liable  to  cause  headache,  vertigo, 
nausea  and  nervous  irritability  and  exhaustion.  But  the  evidence  is  now 
quite  positive  that  in  some  cases,  quite  exceptional  perhaps,  but  still  not 
rare,  even  one-quarter  dioptre  of  astigmatism  may  be  an  essential  factor 
in  the  production  of  such  symptoms,  while  higher  degrees  of  astigmatism 
are  very  likely,  if  the  eyes  are  used  much,  to  produce  them. 

In  astigmatism  the  defect  in  the  refracting  surfaces  of  the  eye  is  such 
that  rays  coming  from  a  point  looked  at  cannot  be  focused  to  a  point 
within  the  eye,  but  fall  upon  the  retina  in  an  area,  called  a  diffusion  area. 
The  effort  to  lessen  such  diffusion,  and  to  secure  the  nearest  possible  to 
an  accurate  focusing  of  the  light,  and  the  effort  to  interpret  the  blurred 
and  imperfect  images  formed  by  such  diffusion  areas,  leads  to  eye-strain, 
with  all  its  various  symptoms. 

But  it  is  possible,  with  an  eye  quite  free  from  astigmatism,  to  have  the 
rays  of  light  so  disarranged  before  they  reach  the  eye,  by  passing  through 
a  distorted  medium,  that  the  perfect  refracting  surfaces  of  the  eye  are 
quite  unable  to  bring  it  to  a  focus.  Under  such  conditions  it  is  received 
on  the  retina  in  areas  of  diffusion,  giving  rise  to  blurred  and  imperfect 
retinal  impressions  like  those  received  in  astigmatism.  These  blurred 
impressions  are  fully  capable  of  causing  all  the  symptoms  of  eye-strain. 

If  one  accustomed  to  perfect  sight  will  place  before  his  eyes  cylindrical 
lenses,  as  for  instance  the  glasses  of  some  astigmatic  friend,  he  will  quickly 
experience  the  unfavorable  influence  of  such  a  disarrangement  of  the  rays 
of  light  entering  his  eyes.  The  discomfort  caused  by  such  a  trial  is 
always  more  serious  than  would  be  felt  from  an  equal  degree  of  optical 
defect,  permanently  present  in  the  eye  itself.  Because  with  the  permanent 
defect  the  eye  is  able  to  so  adjust  itself  to  the  requirements  made  of  it, 
and  the  conditions  under  which  it  must  work,  as  to  compensate  in  some 
measure  for  its  defect,  and  reduce  the  harmful  consequences  to  a  mini- 
mum. 

Defective  window-glass  has  exactly  this  injurious  influence,  this  power 
of  disarranging  the  rays  of  light  passing  through  it,  so  that  they  can  no 
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longer  be  focused  on  the  retina,  even  by  a  perfect  eye.  Whether  the  de- 
fect consists  in  a  want  of  parallelism  of  the  surfaces,  or  in  irregularities 
in  the  refractive  index  of  the  glass,  it  causes  the  same  visual  disturbance 
as  an  astigmatism.  The  eye  looking  through  a  piece  of  glass  makes  that 
glass  for  the  time  a  part  of  its  optical  system,  and  adopts  all  its  defects, 
and  when  from  instant  to  instant  the  part  of  the  glass  looked  through, 
and  the  optical  defects  so  adopted  are  changed  (as  in  watching  a  moving 
object  or  in  watching  stationary  objects  from  a  moving  train),  all  the  un- 
pleasant effects  of  the  trial  of  unsuitable  spectacles  occur  in  greatly  inten- 
sified form. 

The  astigmatism,  thus  caused  by  the  glass  temporarily  forming  part  of 
the  optical  system  through  which  we  look,  is  always  more  or  less  irregu- 
lar. But  there  is  often  mixed  with  it  a  certain  proportion  of  regular 
astigmatism,  which  would  be  capable  of  correction  with  cylindrical  lenses. 
The  degree  of  this  regular  astigmatism  we  can  approximately  estimate 
for  purposes  of  comparison. 

Now  it  is  a  fact  that  all  window-glass,  except  plate  glass,  shows  defects 
of  this  kind  that  are  very  appreciable  ;  rising  generally  above  one-quarter 
dioptre  in  degree  ;  and  often  in  the  poorer  grades  of  glass  to  two,  three, 
or  four  dioptres.  It  is  probable  that  with  such  glass-defects,  as  with 
ocular  astigmatism,  it  is  the  moderate  or  lower  degrees  of  defect  that  are 
most  certain  to  cause  eye-strain.  With  the  higher  defects  the  eyes 
recognize  the  impossibility  of  securing  good  vision  and  soon  give  up  the 
effort  to  attain  it. 

Even  with  the  lowest  degrees  of  defect  in  the  glass,  the  resulting  eye- 
strain may  be  most  injurious.  By  a  well-known  optical  principle  the  dis- 
tance of  the  eye  from  a  lens  is  a  factor  in  determining  the  effective 
strength  of  that  lens  as  regards  that  eye.  Thus  a  convex  lens  that  has 
the  refractive  effect  of  a  quarter  dioptre  when  held  at  the  eye,  has  the 
effect  of  a  half-dioptre  lens  when  held  two  metres  before  the  eye ;  and 
the  effect  of  a  one  dioptre  lens  when  held  at  three  metres.  Hence  a 
defect  in  the  glass  that  would  be  quite  trivial,  when  the  glass  was  close 
to  the  face,  might  be  very  serious  when  the  glass  was  looked  through 
from  a  distance  of  fifteen  or  twenty  feet. 

To  test  whether  a  given  piece  of  glass  presents  optical  defects  such  as 
have  been  spoken  of,  we  may  employ  in  effect  the  test  by  which  the  opti- 
cal value  of  a  lens  is  recognized.  View  through  the  glass  from  a  dis- 
tance of  at  least  ten  to  twenty  feet,  an  object  equally  distant  on  the 
other  side.  If  when  there  is  a  movement  of  the  glass  relative  to  the  eye 
and  the  object  (either  by  moving  the  glass,  or  by  motion  of  the  object, 
or  by  moving  the  eye)  no  distortion  is  noticed  in  the  outlines  of  the 
object,  the  glass  may  be  regarded  as  fitted  for  window  use.  Glass  that 
under  these  conditions  does  cause  distortion  of  the  object,  which  varies 
with  the  part  of  the  glass  through  which  the  object  is  seen,  is  decidedly 
unfitted  for  use  where  objects  are  to  be  viewed  through  it,  that  is  where 
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the  admission  of  light  for  illumination  of  the  interior  is  not  the  sole 
object. 

Generally  plate  glass,  the  surfaces  of  which  have  been  accurately 
ground  plane,  is  the  only  kind  that  will  meet  a  fair  standard  of  optical 
requirement.  Even  it  may  be  defective  through  inequalities  in  the  index 
of  refraction  of  different  parts  of  the  glass.  Defects  due  to  this  cause 
(irregularities  of  refractive  index)  will  be  directly  proportioned  to  the 
thickness  of  the  plate  so  that  thin  plate  is  optically  superior  to  thicker 
glass  of  the  same  quality. 

Time  will  not  permit,  nor  is  it  necessary  here  to  elaborate,  the  descrip- 
tion of  eye-strain  or  go  into  details  of  the  various  instances  in  which  it 
must  arise  in  our  modern  civilized  life.  The  eye  is  so  constructed  that 
the  rather  frequent  raising  it  from  near  work,  and  allowing  it  to  focus  on 
distant  objects,  is  very  important  to  the  maintenance  of  its  healthy 
activity.  And  when  the  view  of  distant  objects  is  only  obtainable 
through  defective  window-glass,  we  have  to  encounter  here  one  of  the 
very  important  injurious  influences  to  which  we  subject  ourselves  by 
indoor  living. 

Of  course  there  will  have  to  be  very  radical  changes  in  our  social 
adjustments  before  we  can  hope  that  plate  glass  will  be  universally  used 
for  windows.  But  in  the  meantime  a  general  recognition  of  the  impor- 
tance of  the  change,  might  quickly  lead  to  the  displacement  of  all  inferior 
glass  from  the  windows  of  public  buildings  and  especially  of  public  con- 
veyances. 

It  is  certain  that  eye-strain  due  to  poor  window  glass  is  a  very  impor- 
tant factor  in  the  production  of  car-sickness;  and  one  that  should  be 
promptly  eliminated.  It  seems  simply  ridiculous  that  great  corporations 
should  spend  money  freely  to  advertise  the  beauty  of  the  scenery  to  be 
enjoyed  along  their  routes  ;  and  then  haul  people  through  this  enchant- 
ing scenery  with  window-glass  in  front  of  their  eyes  certain  to  make  any 
one  miserable  who  tries  to  see  through  it.  Even  the  Pullman  palace 
cars,  fitted  up  with  such  lavish  expenditure  in  many  directions,  are  often 
furnished  with  very  inferior  glass.  The  opening  of  the  car  windows,  if 
we  could  fully  analyze  and  appreciate  the  significance  of  our  sensations, 
would  often  be  found  grateful  more  for  the  relief  it  affords  from  a  con- 
stant source  of  eye-strain,  than  from  anything  else. 

In  these  days  of  the  rapid  growth  and  division  of  luxuries  it  is  ex- 
tremely important  that  we  should  learn  to  discriminate  sharply  between 
those  that  are  harmful  and  those  that  are  helpful. 

Clearly,  good  window-glass  belongs  to  the  latter  class.  In  these  days 
when  eyes  are  taxed  to  the  limit  of  endurance  by  the  requirements  of 
school,  industrial,  business,  and  professional  life  so  that  even  trivial 
optical  imperfections  become  serious;  this  influence  of  poor  window-glass 
acting  unfavorably  on  all  who  must  see  the  world  much  of  the  time 
through  windows  is  important  enough  to  demand  thoughtful  attention. 
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  .    .    .  Morelia,  Mex. 

1892 

1897 

Simons,  T.  Grange,  M.  D.  . 

I88I 

1897 

Smart,  Charles,  M.  D.,  U.  S. 

A  Washington,  D.  C. 

1882 

Smelzer,  Baxter  T.,  M.  D. 

.    .      229  Hamilton  St.,  Albany,  N.  Y. 

1895 

1885 

Smith,  Frederick  W.,  M.  D. 

700  S.  West  St.,  Syracuse,  N.  Y. 

1896 

Smith,  J.  Sol.,  M.  D.  .    .  . 

 Denver,  Col. 
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Smith,  Joel  W.,  M.  D.    .  . 

1888 

Smith,  Stephen,  M.  D.    .  . 

.  640  Madison  Ave.,  New  York  City. 

1872 

.    .    .    .     Ellicott  Sq.,  Buffalo,  N.  Y. 

1896 

J  897 

Spencer,  James  D.,  M.  D. 

.   59  Washington  St.,  Watertown,  N.  Y. 

1896 

Standlee,  Eli  L.,  M.  D. 

2201  University  PI.,  St.  Louis,  Mo. 

1895 

Stanton,  Byron,  M.  D.   .  . 

1889 

1885 

Starkweather,  Ralph  E.,  M. 

D  

Dearborn  and  Washington  Sts.,  Chicago,  111. 

1879 

1895 

Sternherg,  George  M.,  M.  D.,  U.  S.  A.     .    .    .    Washington,  D.  C. 

1874 

Mark  Building,  University  I'lace,  New  York  City. 

1897 

Stewart,  A.  H.,  M.  D.    .  . 

.  252  No.  I2th  St.,  Philadelphia,  Pa. 

1897 

.    .    .    .     City  Hall,  Philadelphia,  Pa. 

1897 

1894 
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Sutherland,  Quincy  Orlin,  M.  D. 

73  Milwaukee  St.,  Janesville,  Wis. 

Sutton,  H.  C,  M.  D  

220  N.  James  St.,  Rome,  N.  Y. 

1896 

SwARTS,  Gardner  Taber,  M.  D. 

 Providence,  R.  I. 

1804 

SwoPE,  Samuel  D.,  M.  D. 

 Deming  N.  M. 

180; 

Talbot,  Miss  Marion  .... 

University  of  Chicago,  Chicago,  III. 

1893 

Tallev,  Alexander  N.,  M.  D.  . 

1890 

Teichmann,  William  C,  Ph.  D.  . 

.  1 141  Market  St.,  St.  Louis,  Mo. 

1896 

1897 

Terrill,  H.  S.,  M.  D  

189s 

Thibaudeau,  Hon.  Joseph  Rosaipe 

.   857  Palace  St..  Montreal,  P.  Q. 

1894 

1896 

Thompson,  S.  J  

.  Third  Ave.,  Carbeny,  Manitoba. 

1896 

Thompson,  William,  M.  D.      .  . 

1426  Walnut  St.,  Philadelphia,  Pa. 

1897 

Thornton,  G.  B.,  M.  D  

1879 

Towne,  S.  R.,  M.  D  

1895 

Tracy,  Roger  S.,  M.  D  

74  West  46th  St.,  New  York  City. 

1889 

.  5  Stewart  St.,  Providence,  R.  I. 

1892 

Tucker,  H.  G.,  M.  D  

1270  N.  Vine  St.,  Nashville,  Tenn. 

1896 

Turner,  Thomas  J.,M.D.,  U.  S.N 

 Coldwater,  Mich. 

1877 

Turnbull,  Lawrence,  M.  D.    .  . 

255  So.  17th  St.,  Philadelphia,  Pa. 

1807 

Turnbull,  Thomas,  M.  D.    .    .  . 

314  Western  Ave.,  Alleghany,  Pa. 

1807 

Valentine,  Fred  C,  M.  D.  .    .     242  West  43d  St.,  New  York,  N.  Y. 

1896 

Vanier,  Joseph  Emile,  I.  C.      .  . 

107  St.  James  St.,  Montreal,  P.  Q. 

1894 

Van  Norman,  E.  V.,  M.  D.    .    .  . 

1882 

Vaughan,  Victor  C,  M.  D.      .  . 

 Ann  Arbor,  Mich. 

1883 

Vaux,  Harry  E.,  M.  D  

 Brockville,  Ont. 

1894 

1896 

Veeder,  Andrew  Truax,  M.  D.    Home  Office  Building,  Pittsburgh,  Pa. 

1896 

ViNNEDGE,  W.  W.,  M.  D.  ... 

1882 

.    .....     Stratford,  Ont. 

1896 

Wade,  John  W.,  M.  D  

318  No.  2nd  St.,  Millville,  N.  J. 

1897 

1892 

Wakeman,  B.  R.,  M.  D  

73  Main  St.,  Hornellsville,  N.  Y. 

1896 

Walcott,  Henry  P.,  M.  D.       .  . 

1880 

1894 

Walsh,  Ralph,  M.  D  

1885 

Wallace,  Shippen,  M.  D.    .    .  . 

113  Walnut  St.,  Burlington,  N.  J. 

1897 

Ward,  L.  B.,  C.  E  

1885 

 Gait,  Ont. 

1896 

Waring,  Col.  George  E.,  C.  E. 

 Newport,  R.  I. 

1875 

Watson,  Irving  A.,  M.  D.    .    .  . 

 Concord,  N.  H. 

1881 

 Elizabeth,  N.  J. 

1882 

Watt,  Alfred  Tennyson,  M.  D.  . 

 Victoria,  B.  C. 

1896 

1894 

Weidig,  Henry  P.,  Ph.  D.    .    .  . 

Clifford  St.,  Newark,  N.  J. 

1895 
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Weidner,  Carl,  M.  D.     .  . 

1932  West  Jefferson  St.,  Louisville,  Ky. 

189s 

Welch,  William,  M.  D.  . 

821  No.  Broad  St.,  Philadelphia,  Pa. 

1897 

.    .      296  Water  St.,  Buffalo,  N.  Y. 

1894 

1897 

Weston,  Robert  Spurr  .    .  . 

1896 

White,  Alfred  T  

.  4.0  Remsen  St.,  Brooklyn,  N.  Y. 

1889 

White,  William  A.,  M.  D. 

130  Water  St.,  New  York  City. 

1888 

Whitesides,  Lindsay  S.,  M.  D. 

1894 

Whitmore,  Walter  S.,  M.  D.  . 

.    .    17  Broad  St.,  Red  Bank,  N.  Y. 

1896 

WiELAND,  J.  W.,  M.  D.    .     .  . 

.  1993  Cowles  Ave.,  Dubuque,  la. 

1894 

Wilbur,  Cressy  L.,  M.  D.    .  . 

 Lansing,  Mich. 

1894 

Williams,  Annie  W.,  M.  D. 

1235  Vine  St.,  Denver,  Col. 

189s 

Wilson,  Ezra  H.,  M.  D.  .    .  . 

Hoagland  Laboratory,  Brooklyn,  N.  Y. 

1897 

Wilson,  G.  H.,  M.  D.     .    .  . 

50  Colony  St.,  Meriden,  Conn. 

1890 

Wilson,  William  A.,  M.  D. 

310  Paris  Ave.,  Grand  Rapids,  Mich. 

1896 

Wingate,  Uranus  Owen  Brackett,  M.  D  

204  Biddle  St.,  Milwaukee,  Wis. 

1890 

Winter,  Herman,  M.  D.      .  . 

 Buffalo,  N.  Y. 

1896 

Wise,  Simon  P.,  M.  D.    .    .  . 

1886 

Withrow,  John  M.,  M.  D.   .  . 

526  W.  7th  St.,  Cincinnati,  Ohio. 

1897 

Woddrop,  L.  H  

1458  No.  isth  St.,  Philadelphia,  Pa. 

1897 

Wood,  Alfred  Vincent  .  . 

115  Amherst  St.,  Brunswick,  Ga. 

1892 

1897 

Wood,  Prof.  Edward  S.  .    .  . 

189s 

Woodbridge,  John  Eliot,  M.  E 

.   .   637  Prospect  St.,  Cleveland,  Ohio. 

1896 

189s 

Woodcock,  Galen  Murray,  M. 

D.     .    .     17  Adams  St.,  Bangor,  Me. 

1896 

WoODHULL,  Lieut. -Col.  A.  A.,  M 

.  D.,  U.  S.  A.      ...    Denver,  Col. 

1874 

1896 

Woodward,  William  C,  M.  D. 

1896 

Worcester  Public  Library 

1897 

WoRDiN,  Nathaniel  Eugene,  M.  D  

174  Fairfield  Ave.,  Bridgeport,  Conn. 

1890 

WORDLAN,  J.  S.,  M.  D.      .  , 

 Gait,  Ont. 

1896 

Wright,  A.  R.,  M.  D.     .    .  . 

1896 

Wright,  Franklin  W.,  M.  D. 

48  Pearl  St.,  New  Haven,  Conn. 

1889 

1897 

1896 

Wyckoff,  C.  C,  M.  D.    .  . 

,    482  Delaware  Ave.,  Buffalo,  N.  Y. 

I  090 

Wyckoff,  Richard  M.,  M.  D. 

.    532  Clinton  Ave.,  Brooklyn,  N.  Y. 

1894 

Wyman,  Walter,  M.  D.,  U.  S. 

M.  H.  S.     ...  Washington,  D.  C. 

1884 

Young,  A.  G.,  M.  D.  .    .  . 

1885 

Zertuche,  Emilio,  M.  D. 

 City  of  Pueblo,  Mex. 

1897 
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HONORARY  MEMBERS. 

.  Princeton,  N.  J.  1885 

Glasgow,  Scotland.  1886 

.    New  York  City.  1887 

.  Mexico,  Max.  1892 

LIFE  MEMBER. 


Ex-President  Grover  Cleveland 
Dr.  J.  B.  Russell,  LL.  D.     .  . 
Mrs.  Elizabeth  Thompson  . 
President  Porfirio  Diaz   .    .  . 


Henry  Lome 


Rochester,  N.  Y. 


1884 


SANITARY  AUTHORITIES  AND  ASSOCIATIONS 


OF  THE 

UNITED  STATES  OF  AMERICA,  THE  DOMINION  OF  CANADA,  AND 
THE  REPUBLIC  OF  MEXICO. 

1898. 


AMERICAN  PUBLIC  HEALTH  ASSOCIATION. 

President,  Dr.  C.  A.  Lindsley,  New  Haven,  Conn. 

First  Vice-President,  Dr.  Benjamin  Lee,  Philadelphia,  Pa. 

Second  Vice-President,  Dr.  John  C.  Shrader,  Iowa  City,  Iowa. 

Secretary,  Dr.  C.  O.  Probst,  Columbus,  Ohio. 

Treasurer,  Dr.  H.  D.  Holton,  Brattleboro,  Vt. 

UNITED  STATES  MARINE  HOSPITAL  SERVICE. 
Supervising  Surgeon-General,  Dr.  Walter  Wyman,  Washington,  D.  C. 

CONFERENCE  OF  STATE  AND  PROVINCIAL  BOARDS  OF  HEALTH  OF 

NORTH  AMERICA. 

President,  Dr.  Benjamin  Lee,  Philadelphia,  Pa. 
Vice-President,  Dr.  Felix  Formento,  New  Orleans,  La. 
Secretary,  Dr.  J.  N.  Hurty,  Indianapolis,  Ind. 
Treasurer,  Dr.  Elzear  Pelletier,  Montreal,  Quebec. 

SANITARY  COUNCIL  OF  THE  MISSISSIPPI  VALLEY. 

President,  Dr.  J.  D.  Plunkett,  Nashville,  Tenn. 
Secretary,  Dr.  C.  O.  Probst,  Columbus,  Ohio. 

CANADA. 

PROVINCIAL  BOARD  OF  HEALTH  OF  BRITISH  COLUMBIA. 

V 

Jno.  Chapman  Davie,  M.  D.,  Chairman,  Victoria,  B.  C;  Jno.  Mathew  Lefevre, 
M.  D.,  Vancouver,  B.  C;  Ric-hard  Eden  Walker,  M.  D.,  New  Westminster, 
B.  C;  Louis  Thomas  Davis,  M.  D.,  Nanaimo,  B.  C;  George  Hall  Duncan, 
M.  D.,  Secretary,  Victoria,  B.  C. 
Board  meets  in  Board  of  Health  rooms.  Parliament  Buildings,  quarterly,  on 

second  Wednesday  in  March,  June,  September  and  December. 

PROVINCIAL  BOARD  OF  HEALTH  OF  MANITOBA. 

James  Patterson,  M.  D.,  Winnipeg,  Chairman;  John  Mackio,  M.  D.,  Portage  la 
Prairie,  John  McDiarmid,  M.  D.,  Brandon,  George  Riddcll,  M.  D.,  Crystal 
City,  S.  J.  Thompson,  V.  S.,  Winnipeg.  E.  M.Wood,  Winnipeg,  Secretary; 
Gordon  Bell,  M.  D.,  Winnipeg,  Provincial  Bacterioloyiat. 
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PROVINCIAL  BOARD  OF  HEALTH  OF  NEW  BRUNSWICK. 

Dr.  William  Bayard,  St.  John,  Chairman;  Dr.  George  E.  Coultliard,  Fredericton, 
Secretary;  Hon.  Judge  Steadman,  Fredericton;  Hon.  James  Holly,  St.  John; 
Dr.  George  H.  Coburn,  Fredericton;  John  McMillan,  Esq.,  St.  John. 

PROVINCIAL  BOARD  OF  HEALTH  OF  NOVA  SCOTIA. 

Hon.  G.  H.  Murray,  Premier  and  Provincial  Secretary,  Chairman;  A.  P.  Reid, 
M.  D.,  Middleton,  Secretary;  Hon.  J.  W.  Longley,  Attorney-General;  Hon. 
C.  E.  Church,  Commissioner  of  Public  Works  and  Mines  ;  Wm.  H.  McDonald, 
M.  D.,  Antigonish;  Edward  Farrell,  M.  D.,  Halifax;  F.  W.  Borden,  M.  D., 
Canning;  A.  S.  Kendall,  M.  D.,  Sydney;  Geo.  L.  Sinclair,  M.  D.,  Superinten- 
dent Nova  Scotia  Hospital  for  Insane,  Halifax. 

PROVINCIAL  BOARD  OF  HEALTH  OF  ONTARIO. 

Dr.  John  DufE  Macdonald,  Hamilton,  Chairman;  Dr.  Peter  H.  Bryce,  Toronto, 
Secretary;  Dr.  Charles  W.  Covernton,  Toronto;  Dr.  J.  J.  Cassidy,  Toronto; 
Dr.  H.  E.  Vaux,  Brockville;  Dr.  E.  E.  Kitchen,  St.  George. 

BOARD  OF  HEALTH  OF  THE  PROVINCE  OF  QUEBEC. 

Dr.  E.  P.  Lachapelle,  Montreal,  President;  Dr.  Elzear  Pelletier,  Montreal,  Secre- 
tary; Dr.  J.  A.  Beaudry,  Montreal,  Inspector  of  Health;  Dr.  Wyatt  Johnston, 
Montreal,  Bacteriologist;  Dr.  R.  F.  Ruttan,  Montreal,  Chemist;  Dr.  L.  J.  H. 
Roy,  Montreal,  Ttecorder  of  Vital  Statistics;  H.  R.  Gray,  Esq.,  Montreal;  Dr. 
Robert  Craik,  Montreal;  Dr.  Alphonse  Methot,  Trois-Rivieres;  Dr.  J.  I. 
DesRoches,  Montreal;  Dr.  Laurent  Catellier,  Quebec;  Dr.  W.  A.  Verge, 
Quebec. 

MEXICO. 

DISTRITO  FEDERAL. 

CONSEJO  SUPERIOR  DE  SALUBRIDAD. 

Presidente,  Dr.  Eduardo  Liceaga,  San  Andres  mini.  4. 

Vocal,  Dr.  Agustin  Reyes,  Bajos  de  S.  Agustin  7. 

Vocal,  Dr.  Domingo  Orvananos,  Chavarria  25. 

Vocal,  Dr.  Nicolas  R.  de  Arellano,  Acequia  5. 

Vocal,  Dr.  Juan  J.  R.  de  Arellano,  SanHipolito  21. 

Vocal,  Dr.  Luis  E.  Ruiz,  Pte.  de  S.  Pedro  y  S.  Pablo  14. 

Vocal,  Medico  Militar,  Dr.  Fernando  Lopez,  1     de  Mesones  IL 

Vocal  Medico  Veterinario,  Profesor  Jose  L.  Gomez,  Cocheras  12. 

Vocal  Farmaceutico,  Profesor  Jose  D.  Morales,  2a  de  Vanegas  9. 

Vocal  Abogado,  Lie.  Jose  M.  Gamboa,  Alcaiceria  17. 

Vocal  Ingeniero  Ing.  Roberto  Gayol,  Cerrada  de  Santa  Teresa  4. 

Secretario  General,  Dr.  Jose  Ramirez,  10=1  Violeta  21. 

UNITED  STATES. 

ALABAMA. 

Dr.  W.  H.  Sanders,  Montgomery,  State  Health  Officer.  (  The  Alabama  State  Med- 
ical Association  constitutes  the  State  Board  of  Health.) 
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ARKANSAS. 

Dr.  H.  C.  Dimavant,  Little  Rock,  Prestdeni;  Dr.  R.  G.  Jennings,  Little  Rock, 
Secretary;  Dr.  J.  M.  Park,  Little  Rock;  Dr.  G.  W.  Hudspetli,  Little  Rock; 
Dr.  R.  N.  Ross,  Lonoke. 

CALIFORNIA. 

J.  F.  Morse,  M.  D.,  San  Francisco;  D.  D.  Crowley,  M.  D.,  Oakland;  R.  W.  Hill, 
M.  D.,  San  Pedro;  C.  A.  Ruggles,  M.  D.,  President,  Stockton;  C.  W.  Nut- 
ting, M.  D.,  Etna  Mills;  A.  M.  Henderson,  M.  D.,  Sacramento;  W.  P. 
Matthews,  M.  D.,  Secretary,  Sacramento. 

COLORADO. 

Dr.  A.  Stedman,  Denver,  President;  Dr.  Henry  Sewall,  Denver,  Secretary;  Dr. 
H.  C.  Crouch,  Denver,  Treasurer;  Dr.  Edmund  .J.  A.  Rogers,  Denver;  Dr. 
Hubert  Work,  Pueblo;  Dr.  A.  B.  Harbison,  Aguilar;  Dr.  H.  R.  Bull,  Grand 
Junction;  Dr.  W.  P.  Munn,  Denver;  Dr.  Jas.  A.  Hart,  Coloi-ado  Springs. 

CONNECTICUT. 

Prof.  Wm.  H.  Brewer,  Ph.  D.,  New  Haven,  President;  Prof.  C.  A.  Lindsley, 
M.  D.,  New  Haven,  Secretary;  Dr.  G.  H.  Wilson,  Meriden;  Dr.  R.  S.  Good- 
win, Thomaston;  Dr.  N.  E.  Wordin,  Bridgeport;  T.  H.  McKenzie,  C.  E., 
Southington;  Geo.  P.  Ingersoll,  Esq.,  New  Haven. 

DELAWARE. 

Dr.  E.  W.  Cooper,  Camden,  President;  Dr.  E.  B.  Frazer,  Wilmington,  Secretary; 
Dr.  John  W.  Clifton,  Smyrna;  Dr.  Edward  Fowler,  Laurel;  Dr.  Irving  S. 
Vallandigham,  Middletown;  Dr.  F.  F.  Pierson,  Wilmington;  Dr.  R.  G.  Elle- 
good,  Concord;  Dr.  Alex  Lowber,  Wilmington. 

FLORIDA. 

Hon.  W.  B.  Henderson,  Tampa,  President;  Dr.  Joseph  Y.  Porter,  Jacksonville 
and  Key  West,  State  Health  Officer  and  Secretary;  Hon.  J.  P.  Talliaferro, 
Jacksonville;  H.  L.  Simpson,  M.  D.,  Pensacola. 

GEORGIA. 

This  state  formerly  had  a  State  Board  of  Health,  but  has  allowed  it  to  become 
extinct  from  lack  of  appropriations. 

IDAHO. 

Has  no  state  board  of  health.  Provision  is  made  for  the  appointment  of  health 
ollicers  by  the  various  boards  of  county  commissioners,  but  they  arc  answer- 
able to  the  local  authoi'ities  only. 

ILLINOIS. 

L.  Adelsberger,  M.  D.,  Waterloo,  President;  R.  F.  Bennett,  M.  D.,  Litchfield; 
C.  B.  Johnson,  M.  D.,  Champaign,  Treasurer;  Florence  W.  Hunt,  M.  D., 
Chicago;  P.  H.  Wessel,  M.  D.,  Moline;  M.  Meyerovitz,  M.  D.,  Chicago; 
Z.  D.  French,  M.  D.,  Lawrenceville;  J.  A.  Egan,  M.  D.,  Springfield,  Secretary. 

INDIANA. 

Dr.  H.  Jameson,  Indianapolis,  President;  Dr.  John  H.  Forrest,  Marion;  Dr.  T. 
Henry  D.avis,  Richmond;  Dr.  E.  D.  Laughlin,  Orleans;  Dr.  J.  N.  Hurty, 
Indianapolis,  Secretary. 
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IOWA. 

Dr.  R.  E.  Conniff,  Sioux  City,  President;  Dr.  J.  F.  Kennedy,  Des  Moines,  Secre- 
tary; Dr.  .J.  A.  Scroggs,  Keokuk;  Dr.  J.  C.  Shrader,  Iowa  City;  Dr.  Walter 
Bancroft,  Keokuk;  Dr.  E.  A.  Guilbert,  Dubuque;  Dr.  J.  A.  McKlveen, 
Chariton;  Dr.  Heinricli  Matthey,  Davenport;  Warren  Dickinson,  Des 
Moines,  Civil  Engineer ;  James  I.  Gibson,  D.  V.  S.,  Denison,  State  Veterinary 
Surgeon;  Hon.  Milton  Remley,  Iowa  City,  Attorney-General;  Prof.  S.  R. 
Macy,  Des  Moines,  Chemist;  Dr.  Eli  Grimes,  Bacteriologist,  Des  Moines. 
( The  secretary  is  also  secretary  of  the  State  Board  of  Medical  Examiners, 
but  is  not  a  member  of  either  board.) 

KANSAS. 

E.  M.  Hoover,  M.  D.,  President,  Halstead;  H.  Z.  Gill,  M.  D.,  LL.  D.,  Secretary, 
Pittsburg;  F.  Cole,  M.  D.,  Garden  City;  M.  F.  Trivett,  M.  D.,  Eskridge; 
F.  W.  Plehn,  M.  D.,  Blue  Rapids;  A.  E.  Focht,  M.  D.,  Madison;  A.  M.  Eid- 
son,  M.  D,,  Topeka;  J.  W.  Jenney,  M.  D.,  Salina;  G.  Bohrer,  M.  D.,  Chase; 
E.  B.  LaFevre,  A.  M.,  M.  D..  Abilene,  Chemist;  S.  W.  Williston,  A.  M., 
M.  D.,  Ph.  D.,  Lawrence,  Sanitary  Advisor. 

KENTUCKY. 

Joseph  M.  Mathews,  M.  D.,  Louisville,  President;  William  Bailey,  M.  D.,  Louis- 
ville; G.  T.  Fuller,  M.  D.,  Mayfield;  Arch  Dixon,  M.  D.,  Henderson;  J.  H. 
Samuel,  M.  D.,  Maysville;  J.  H.  Letcher,  M.  D.,  Henderson;  J.  N.  McCor- 
mack,  M.  D.,  Bowling  Green,  Secretary. 

LOUISIANA. 

Edmond  Souchon,  M.  D.,  President,  135  Baronne  St.,  Xew  Orleans;  J.  J.  Cas- 
tellanos,  M.  D.,  Vice-President,  916  Orleans  St.,  New  Orleans;  Luther 
Sexton,  M.  D.,  2,702  St.  Charles  Ave.,  New  Orleans;  H.  S.  Lewis,  M.  D., 
Medical  Building,  New  Orleans;  B.  S.  Story,  M.  D.,  1,209  Ursulines  St.,  New 
Orleans;  Col.  James  D.  Hill,  .510  Carondelet  St.,  New  Orleans;  Horace  U. 
Beach,  Esq.,  814  Common  St.,  New  Orleans;  George  J. Glover,  Esq.,  308  Baronne 
St.,  New  Orleans;  William  M.  Levy,  Esq.,  cor.  Magazine  and  Terpsichore  Sts., 
New  Orleans;  G.  Farrar  Patton,  M.  D.,  Secretary  and  Treasurer,  New  Orleans. 

MAINE. 

Dr.  C.  D.  Smith,  Portland,  President;  Dr.  A.  G.  Young,  Augusta,  Secretary; 
E.  C.  Jordan,  C.  E.,  Portland;  Prof.  F.  C.  Robinson,  Brunswick;  Dr.  A.  R.  G. 
Smith,  North  Whitelield;  Dr.  G.  M.  Woodcock,  Bangor;  Dr.  M.  C.  Wedge- 
wood,  Lewiston. 

MARYLAND. 

Dr.  S.  Chase  de  Krafft,  Cambridge,  President;  Dr.  John  S.  Fulton,  Baltimore, 
Secretary;  Dr.  John  Morris,  Baltimore;  Fred  H.  Smith,  C.  E.,  Baltimore; 
Dr.  C.  Hampson  Jones,  Health  Commissioner  of  Baltimore  City,  ex-officio;  Dr. 
Wm.  H.  Welch,  Baltimore;  Hon.  Harry  M.  C'labaugh,  Attorney-General, 
Baltimore,  ex-officio;  Prof.  W.  B.  D.  Penniman,  Baltimore,  Analyst;  Mr. 
Charles  N.  Mitten,  Baltimore,  Inspector;  M.  Louise  RuUman,  Baltimore, 
Clerk. 

MASSACHUSETTS. 

Dr.  Henry  P.  Walcott,  Cambridge,  Chairman;  Dr.  Frank  W.  Draper,  Boston; 
Hiram  F.  Mills,  C.  E.,  Lowell;  Dr.  Julian  A.  Mead,  Watertown;  G.  C.  Tobey, 
Esq.,  Wareham;  J.  W.  Hull,  Pittsfiold;  Charles  H.  Porter,  Quincy;  Dr. 


SANITARY  AUTHORITIES  AND  ASSOCIATIONS. 


XXIU 


Samuel  W.  Abbott,  Secretary;  X.  H.  Goodnough,  Engineer;  Dr.  Theobald 
Smith,  Pathologist. 

MICHIGAN. 

Hon.  Frank  Wells,  Lansing,  President ;  Dr.  Henry  B.  Baker,  Lansing,  Secretary  ; 
Hon.  Aaron  V.  McAlvay,  Manistee;  Prof.  Delos  Fall,  Albion;  Dr.  Samuel  G. 
Milner,  Grand  Rapids;  Dr.  Fred  R.  Belknap,  Niles;  Prof.  F.  G.  Novy,  Ann 
Arbor. 

MINNESOTA. 

Dr.  Franklin  Staples,  Winona,  President;  Dr.  Henry  Hutchinson,  St.  Paul,  Vice- 
President;  Dr.  H.  M.  Bracken,  St.  Paul,  Secretary  and  Executive  Officer;  Dr. 
F.  F.  Wesbrook,  Minneapolis,  Director  of  Bacteriological  Laboratory;  Dr. 
M.  H.  Reynolds,  V.  S.,  Minneapolis,  Director  of  Veterinary  Dextartment;  Dr. 
W.  J.  Mayo,  Rochester;  Dr.  Chas.  F.  McComb,  Duluth;  Dr.  K.  H.  E.  Nissen, 
Albeit  Lea;  Dr.  Chas.  L.  Greene,  St.  Paul. 

MISSISSIPPI. 

Dr.  W.  G.  Kiger,  Brunswick,  President;  Dr.  J.  F.  Hunter,  Jackson,  Secretai~y; 
Dr.  J.  F.  Hunter,  Jackson;  Dr.  H.  H.  Haralson,  Biloxi;  Dr.  S.  R.  Dunn, 
Greenville;  Dr.  O.  B.  Quinn,  McComb  City;  Dr.  H.  A.  Gant,  Water  Valley, 
from  the  state  at  large;  Dr.  W.  S.  Green,  Aberdeen,  First  District;  Dr.  C.  M. 
Murry,  Ripley,  Second  District;  Dr.  W.  G.  Kiger,  Brunswick,  Third  District; 
Dr.  G.  W.  Trimble,  Grenada,  Fourth  District;  Dr.  H.  S.  Gully,  Meridian. 
Fifth  District;  Dr.  B.  F.  Duke,  Pascagoula,  Sixth  District;  Dr.  R.  W.  Row- 
land, Flora,  Seventh  District. 

Missouni. 

Dr.  E.  L.  Standlee,  St.  Louis,  President;  Dr.  Paul  Paquin,  St.  Louis,  Secretary; 
Dr.  E.  S.  Garner,  St.  Joseph;  Dr.  O.  A.  Williams,  Versailles,  Vice-President; 
Dr.  S.  C.  James,  Kansas  City;  Dr.  .J.  T.  McClanahan,  Boonesville;  Dr.  L.  C. 
McElwee,  St.  Louis. 

MONTANA. 

(Has  no  state  board  of  health.) 

NEBRASKA. 

Dr.  B.  F.  Bailey,  Lincoln,  President;  Dr.  O.  Grothan,  St.  Paul,  Vice-President; 
Dr.  H.  B.  Cummins,  Seward,  Treasurer;  Dr.  B.  F.  Crummer,  Omaha,  Secre- 
tary; Hon.  Silas  Holcomb,  Lincoln,  Governor;  Hon.  C.  J.  Smythe,  Omaha, 
Attorney-General;   Jackson,  Lincoln,  Superintendent  of  Public  Instruc- 
tion. 

NEVADA. 

Dr.  James  Guinan,  Carson  City,  President;  Dr.  S.  C.  Gibson,  Reno,  Secretary; 
Dr.  T.  P.  McDonal,  Virginia  City. 

NEW  HAMPSHIRE. 

Dr.  G.  P.  Conn,  Concord,  President;  Dr.  Irving  A.  Watson,  Concord,  Secretary; 
Governor  G.  A.  Kamsdell,  Nashua,  ex-officio;  Attorney-General  E.  G.  East- 
man, Exeter,  ex-officio;  Robert  Fletcher,  C.  E.,  Hanover;  Dr.  C.  S.  Collins, 
Nashua. 

NEW  .JERSEY. 

Cyrus  F.  Brackett,  M.  D.,  LL.  D.,  Princeton,  President;  Henry  Mitchell,  M.  D., 
Secretary;  Cornelius  Shepherd,  M.  D.,  Trenton;  John  A.  Githens,  Esq.,  As- 
bury  Park;  Edward  R.  O'Reilly,  M.  D.,  Elizabeth;  Laban  Dennis,  M.  D., 
Newark;  Franklin  Gauutt,  M.  D.,  Burlington;  Henry  B.  Rue,  M.  D.,  Hobo- 
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ken;  Hon.  George  Wuvts,  secretary  of  state,  ex-officio;  Hon.  Samuel  H.  Gray, 
attorney-general,  ex-officio;  Prof.  John  C.  Smock,  state  geologist,  ex-officio. 
The  office  of  the  board  is  in  the  state  house,  Trenton. 

NEW  .MEXICO. 

Dr.  W.  R.  Tipton,  Las  Vegas,  President;  Dr.  J.  W.  Kinsinger,  Roswell,  Vice- 
President;  Dr.  G.  S.  Easterday,  Albuquerque,  Treasurer;  Dr.  J.  M.  Cunning- 
ham, East  Las  Vegas,  Secretary;  Dr.  J.  H.  Sloane,  Santa  Fe:  Dr.  Wm.  Eggert^ 
Santa  Fe;  Dr.  C.  B.  Kolilhousen,  Eaton. 

NEW  YORK. 

Dr.  Daniel  Lewis,  New  York  city,  President;  Dr.  S.  Case  Jones,  Ilochester; 
Owen  Cassidy,  Montour  Falls;  Frank  Shaw,  Dunkirk;  Dr.  F.  W.  Smith,  Syra- 
cuse; Hon.  T.  E.  Hancock,  attorney-general,  Albany, ex-o^cio;  Hon.  Campbell 
W.  Adams,  state  engineer,  Albany,  ex-officio;  Dr.  A.  H.  Doty,  health  officer 
port  of  New  York,  Stapleton,  ex-officio;  Dr.  Baxter  T.  Smelzer,  Albany, 
Secretarf/. 

NORTH  CAHOLINA. 

Dr.  George  G.  Thomas,  Wilmington,  President;  Dr.  S.  Westray  Battle,  Asheville; 
Dr.  W.  H.  Harrell,  Williamston;  Dr.  John  Whitehead,  Salisbury;  Dr.  C.  J. 
O'Hagan,  Greenville;  Di-.  J.  B.  Spicer,  Goldsborough ;  Dr.  J.  L.  Nicholson, 
Richlands;  A.  W.  Shaffer,  C.  E.,  Raleigh;  Dr.  Richard  H.  Lewis,  Secretary 
and  Treasurer,  Raleigh. 

NORTH  DAKOTA. 

Hon.  J.  F.  Cowan,  attorney-general,  Bismarck,  President;  Dr.  C.  MacLachlan, 
New  Rockford,  Vice-President;  Dr.  A.  A.  Flaten,  Edinburg,  Superintendent. 

OHIO. 

Dr.  Thomas  C.  Hoover,  Columbus,  President;  Dr.  R.  D.  Kahle,  Lima,  Vice- 
President;  Josiab  Hartzell,  Ph.  D.,  Canton;  Dr.  W.  T.  Gemmill,  Forest;  Dr. 
B.  Stanton,  Cincinnati;  Dr.  J.  C.  Crossland,  Zanesville;  Dr.  William  T.  Mil- 
ler, Cleveland;  Dr.  C.  O.  Probst,  Columbus,  Secretary. 

OKLAHOMA  TERKITOBY. 

Hon.  S.  N.  Hopkins,  El  Reno,  President;  Dr.  Wilbur  S.  Hamilton,  Norman,  Vice- 
President;  Dr.  L.  Haynes  Buxton,  Secretary,  Guthrie,  Territorial  Board  of 
Health. 

OREGON. 

(Has  no  state  board  of  health.) 

PENNSYLVANIA. 

Dr.  George  G.  Groff,  Lewisburg,  President;  Dr.  Benjamin  Lee,  Philadelphia, 
Secretary;  John  Fulton,  C.  E.,  Johnstown;  Dr.  J.  H.  McClelland,  Pittsburg; 
Dr.  Pemberton  Dudley,  Philadelphia;  Dr.  Samuel  T.  Davis,  Lancaster; 
Richard  Y.  Cook,  Esq.,  Philadelphia. 

RHODE  ISLAND. 

Dr.  A.  G.  Sprague,  River  Point,  President;  Dr.  Gardner  T.  Swarts,  Providence, 
Secretary;  Dr.  John  C.  Budlong,  Providence;  Rev.  George  L.  Locke,  Bristol; 
S.  M.  Gray,  C.  E.,  Providence;  Dr.  A.  B.  Briggs,  Ashaway;  Dr.  Peter  H> 
Curley,  Newport. 
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SOUTH  CAROLINA. 

Dr.  T.  Grange  Simons,  Charleston,  Chairman  ;  Dr.  A.  A.  Moore,  Camden ;  Dr.  W- 
H.  Nardin,  Anderson;  Dr.  James  Evans,  Florence;  Dr.  Kobert  Wilson, 
Charleston;  Dr.  G.  R.  Deane,  Spartanburg;  Dr.  Charles  M.  Reese,  Charles- 
ton; Hon.  William  A.  Barber,  attorney-general;  Hon.  J.  P.  Derham,  comp- 
troller-general; Dr.  James  Evans,  iSecreiary. 

SOUTH  DAKOTA. 

Dr.  J.  L.  Harris,  Webster,  President  and  Superintendent;  Dr.  R.  D.  Jennings,  Hot 
Springs,  Secretary;  Dr.  F.  H.  Files,  Sioux  Falls,  Vice-President;  Dr.  A.  E. 
Clougb,  Madison;  Dr.  William  Edwards,  Bowdle. 

TENNESSEE. 

Dr.  W.  J.  McMurray,  Nashville,  President:  Hon.  Samuel  X.  Warren,  Soring 
Hill,  Vice-President;  Dr.  W.  J.  Miller,  Johnson  City;  Hon.  John  T. 
Essary,  Nashville;  Dr.  William  Krauss,  Mempliis;  Dr.  J.  A.  Albright,  Nash- 
ville, Secretary  and  Executive  Officer;  John  S.  Hamel,  Nashville,  Assistant 
Secretary;  J.  W.  Scheibler,  D.  V.  S.,  Memphis,  State  Veterinarian;  Ernest  B» 
Sangree,  A.  M.,  M.  D.,  Nashville,  State  Bacteriologist:  Dr.  J.  M.  King,  Nash- 
ville, State  Chemist. 

TEXAS. 

Dr.  R.  M.  Swearingen,  State  Health  Officer;  Dr.  F.  E.  Daniel,  Secretary. 

UTAH. 

(Has  no  board  of  health  or  any  board  or  organization  of  a  similar  character.) 

VERMONT. 

Dr.  C.  S.  Caverly,  Rutland,  President;  Dr.  J.  H.  Hamilton,  Richford,  Secretary; 
Dr.  O.  W.  Sherwin,  Woodstock;  Dr.  H.  D.  Holton,  Brattleboro. 

VIRGINIA. 

Dr.  R.  W.  Martin,  Lynchburg,  President;  Dr.  V.  G.  Culpepper,  Portsmouth;  Dr. 
Hugh  M.  Taylor,  Richmond;  Dr.  Landon  B.  Edwards,  Richmond;  Dr.  Paulus 
A.  Irving,  Secretary:  Dr.  Lewis  E.  Harvie,  Danville;  Dr.  J.  H.  Neff,  Harri- 
sonburg. 

"WASHINGTON. 

John  T.  Lee,  M.  D.,  D.  V.  S.,  Tacoma,  President;  Elmer  E.  Heg,  M.  D.,  North 
Yakima,  Secretary;  Geoi-ge  S.  Armstrong,  M.  D.,  Northport;  D.  C.  Newman, 
M.  D.,  Spokane;  M.  F.  Terry,  M.  D.,  Seattle;  S.  B.  Nelson,  D.  V.  S.,  Pull- 
man, State  Veterinarian. 

WEST  VIRGINIA. 

Dr.  C.  B.  Blubaugh,  Parkersburg,  President;  Dr.  A.  R.  Barbee,  Point  Pleasant, 
Secretary;  Dr.  H.  A.  Barbee,  Point  Pleasant,  Clerk;  Dr.  T.  F.  Lanham,  New 
burg;  Dr.  S.  N.  Myers,  Martinsburg;  Dr.  J.  J.  Haptonstall,  Stone  Cliff;  Dr. 
C.  W.  Spangler,  Peterstown;  Dr.  A.  O.  Flowers,  Clarksburg;  Dr.  J.  H.  Pipes, 
Wheeling. 

WISCONSIN. 

Dr.  Solon  Marks,  Milwaukee,  President;  Dr.  U.  O.  B.  Wingate,  Milwaukee,  Sec- 
retary; Dr.  F.  H.  Bodenius,  Madison;  Dr.  F.  C.  Suiter,  La  Crosse;  Dr.  Q.  O. 
Southerland,  Janesville;  Dr.  George  W.  Harrison,  Ashland;  Dr.  J.  Henry 
McNeel,  Fond  du  Lac. 

WYO-MING. 

(Has  no  state  board  of  health.) 
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SANITARY  ASSOCIATIONS. 

THE  ILLINOIS  STATE  BOAllD  OF  HEALTH  AUXILIARY   SANITARY  ASSOCIATION. 

Organized  May,  1894;  holds  its  meetings  in  November. 
Dr.  J.  A.  Egan,  Springfield,  Secretary. 

INDIANA  ASSOCIATION  OF  HEALTH  OFFICERS. 

President,  ;  Secretary,  . 

MASSACHUSETTS  ASSOCIATION  OF  BOARDS  OF  HEALTH. 

Dr.  H.  P.  Walcott,  Cambridge,  Prexident;  Dr.  S.  H.  Durgin,  Boston,  First  Vice- 
President;  Dr.  S.  W.  Abbott,  Wakefield,  Second  Vice-President;  Dr.  Edwin 
Farnliam,  Cambridge,  Secretary;  Dr.  James  B.  Field,  Lowell,  Treasurer. 

NEW  HAMPSHIRE  ASSOCIATION  OF  BOARDS  OF  HEALTH. 

Dr.  George  Cook,  Concord,  President;  Dr.  D.  M.  Currier,  Newport,  First  Vice- 
President;  Mr.  William  K.  Bobbins,  Manchester,  Second  Vice-President;  Dr. 
Irving  A.  Watson,  Concoitl,  Secretary;  Mr.  E.  N.  Pearson,  Concord,  Treasurer. 

THE  NEW  .TERSEY  SANITARY  ASSOCIATION. 

.Prof.  John  C.  Smock,  President;  Prof.  V.  L.  Davy,  and  Daniel  Strock,  M.  D., 
Camden,  and  G.  W.  Howell,  C.  E.,  Morristown,  Vice-Presidents;  James  A. 
Exton,  M.  D.,  Arlington,  Eecording  Secretary;  W.  G.  Hoops*,  Atlantic  City, 
Corresponding  Secretary;  George  T.  Olcott,  Treasurer. 

♦Deceased. 

OHIO. 

Joint  meeting  of  state  and  local  boards  of  health  held  in  January  each  year. 
President  and  Secretary  of  State  Board  of  Health,  ex-officio,  officers. 

EXECUTIVE  HEALTH  OFFICERS'  ASSOCIATION  OF  ONTARIO. 

Dr.  M.  McCrimmon,  Palermo,  President;  Dr.  J.  J.  Cassidy,  Toronto,  First  Vice- 
President;  Dr.  T.  Hutchinson,  London,  Second  Vice-Pre.tident;  J.  J.  Macken- 
zie, B.  A.,  Toronto,  Secretary  and  Treasurer;  W.  F.  VanBuskirk,  C.  E.,  Strat- 
ford, Dr.  W.  J.  R.  Holmes,  Goderich,  Prof.  Shuttleworth,  Toronto,  Dr.  J.  A. 
McLeay,  Waterford,  Dr.  J.  S.  Wardlow,  Gait,  Council. 

THE  ASSOCIATED  HEALTH  AUTHORITIES  OF  PENNSY'LVANIA — OFFICERS  FOR  1899. 

President,  the  Governor,  ex-officio ;  First  Vice-Pvesident,  Mr.  Crosby  Gray,  Pitts- 
burg; Second  Vice-President,  Moritz  G.  Lippert,  C.  E.,  Phcenixville;  Third 
Vice-President,  J.  B.  Tweedle,  M.  D.,  Weatherly;  Secretary,  Wm.  B.  Atkin- 
son, M.  D.,  Philadelphia;  Treasurer,  Jesse  C.  Green,  D.  D.  S.,  West  Chester. 

JExecutive  Committee,  Benjamin  Lee,  M.  D.,  Philadelphia;  C.  P.  Weaver,  Norris- 
town;  A.  H.  Ilalberstadt,  M.  D.,  Pottsville;  J.  G.  Shoemaker,  M.  D.,  Phoj- 
nixville;  J.  A.  McLaughlin,  Allegheny;  the  Governor,  ex-offlcio  and  Secre- 
tary, e.t-officio. 


CONSTITUTION 

OF  THE 

AMERICAN  PUBLIC  HEALTH  ASSOCIATION. 


TITLE. 

I.  This  Association  shall  be  called  "  The  American  Public  Health 
Association." 

OBJECTS. 

II.  The  objects  of  this  Association  shall  be  the  advancement  of  sani- 
tary science,  and  the  promotion  of  organizations  and  the  measures  for  the 
practical  application  of  public  hygiene. 

MEMBERS. 

III.  The  members  of  this  Association  shall  be  known  as  Active  and 
Associate.  The  Executive  Committee  shall  determine  for  which  class  a 
candidate  shall  be  proposed.  The  Active  members  shall  constitute  the 
permanent  body  of  the  Association,  subject  to  the  provisions  of  the  con- 
stitution as  to  continuance  in  membership.  They  shall  be  selected  with 
special  reference  to  their  acknowledged  interest  in,  or  devotion  to,  sani- 
tary studies  and  allied  science,  and  to  the  practical  application  of  the 
same.  The  Associate  members  shall  be  elected  with  special  reference 
to  their  general  interest  only  in  sanitary  science,  and  shall  have  all  the 
privileges  and  publications  of  the  Association,  but  shall  not  be  entitled 
to  vote. 

Delegates  from  national,  state,  provincial,  and  municipal  boards  of 
health,  organized  sanitary  associations,  and  the  army,  navy,  and  marine 
hospital  service,  shall  be  entitled  to  be  enrolled  as  active  members  upon 
presentation  of  their  credentials  to  the  Executive  Committee.  Members, 
not  delegates  from  such  bodies,  shall  be  elected  as  follows : 

Each  candidate  for  admission  shall  first  be  proposed  to  the  Executive 
Committee,  in  writing  (which  may  be  done  at  any  time),  with  a  state- 
ment of  the  business  or  profession  and  special  qualifications  of  the  per- 
son so  proposed.  On  recommendation  of  a  majority  of  the  committee, 
and  on  receiving  a  vote  of  two  thirds  of  the  members  present  at  the  reg- 
ular meeting,  the  candidate  shall  be  declared  duly  elected  a  member  of 
the  Association.  The  annual  fee  of  membership  in  either  class  shall  be 
five  dollars. 
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OFFICERS. 

IV.  The  officers  shall  be  a  President,  a  First  and  a  Second  Vice-Presi- 
dent, a  Secretary,  and  a  Treasurer. 

All  the  officers  shall  be  elected  by  ballot,  annually,  except  the  Secre- 
tary, who  shall  be  elected  for  a  term  of  three  years. 

PRESIDING  OFFICER. 

V.  The  President,  or  in  his  absence  one  of  the  Vice-Presidents,  or  in 
their  absence  a  chairman  pro  tempore,  shall  preside  at  all  meetings  of 
the  Association.  He  shall  preserve  order,  and  shall  decide  all  questions 
•of  order,  subject  to  appeal  to  the  Association.  He  shall  also  appoint 
all  committees  authorized  by  the  Association,  unless  otherwise  specially 
ordered. 

SECRETARY. 

VI.  The  Secretary  shall  have  charge  of  the  correspondence  and  rec- 
ords of  the  Association  ;  and  he  shall  also  perform  the  duties  of  Libra- 
rian. He,  together  with  the  presiding  officer,  shall  certify  all  acts  of  the 
Association.  He  shall,  under  the  direction  of  the  Executive  Committee, 
give  due  notice  of  the  time  and  place  of  all  meetings  of  the  Association, 
and  attend  the  same.  He  shall  keep  fair  and  accurate  records  of  all  the 
proceedings  and  orders  of  the  Association  ;  and  shall  give  notice  to  the 
several  officers,  and  to  the  Executive  and  other  committees,  of  all  votes, 
orders,  resolves,  and  proceedings  of  the  Association,  affecting  them  or 
appertaining  to  their  respective  duties. 

TREASURER. 

VII.  The  Treasurer  shall  collect  and  take  charge  of  the  funds  and 
securities  of  the  Association.  Out  of  these  funds  he  shall  pay  such  sums 
only  as  may  be  ordered  by  the  Association,  or  by  the  Executive  Com- 
mittee. He  shall  keep  a  true  account  of  his  receipts  and  payments, 
and  at  each  annual  meeting  render  the  same  to  the  Association,  when 
a  committee  shall  be  appointed  to  audit  his  accounts.  If,  from  the 
annual  report  of  the  Treasurer,  there  shall  appear  to  be  a  balance  against 
the  treasury,  no  appropriation  of  money  shall  be  made  for  any  object  but 
the  necessary  current  expenses  of  the  Association,  until  such  balance 
shall  be  paid. 

STANDING  COMMITTEES. 

VIII.  There  shall  be  the  following  standing  committees:  (i)  The 
Executive  Committee,  (2)  the  Advisory  Council,  (3)  the  Committee  on 
Publication. 
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EXECUTIVE  COMMITTEE. 

IX.  The  E.Kecutive  Committee  shall  consist  (i)  of  the  President,  First 
Vice-President,  Second  Vice-President,  Secretary,  and  Treasurer;  (2)  of 
six  active  members,  of  whom  three  shall  be  elected  annually  by  ballot, 
to  serve  two  years,  and  who  shall  be  ineligible  to  reelection  for  a  second 
successive  term  ;  and  (3)  of  the  ex-presidents  of  the  Association. 

It  shall  be  the  duty  of  the  Executive  Committee  to  consider  and  rec- 
ommend plans  for  promoting  the  objects  of  the  Association,  to  authorize 
the  disbursement  and  expenditure  of  unappropriated  moneys  in  the 
treasury  for  the  payment  of  current  expenses ;  to  consider  all  applica- 
tions for  membership,  and  at  the  regular  meetings,  report  che  names  of 
such  candidates  as  a  majority  shall  approve  ;  and,  generally,  to  super- 
intend the  interests  of  the  Association  and  execute  all  such  duties  as 
may,  from  time  to  time,  be  committed  to  them  by  the  Association.  At 
least  one  month  preceding  the  annual  meeting  of  the  Association,  the 
Executive  Committee  shall  cause  to  be  issued  to  members  a  notice  of 
such  meeting,  and  they  are  authorized  to  publish  the  same  in  medical, 
scientific,  and  other  periodicals,  but  without  expense  to  the  Association ; 
and  such  notice  shall  contain  the  order  of  business  to  be  followed  at  said 
meeting,  and,  briefly,  the  subjects  to  be  presented  and  the  special  points 
of  discussion. 

ADVISURY  COUNCIL. 

X.  The  Advisory  Council  shall  consist  of  one  member  from  each 
state,  territory,  and  district,  the  army,  navy,  and  marine  hospital  ser- 
vice, the  Dominion  of  Canada,  and  each  of  the  Provinces,  who  shall 
be  appointed  by  the  President  on  the  last  day  of  each  session,  and  who, 
besides  acting  as  nominating  committee  of  officers  for  the  ensuing  year, 
to  be  announced  at  such  time  as  the  Executive  Committee  may  appoint, 
shall  consider  such  questions  and  make  such  recommendations  to  the 
Association  as  shall  best  secure  the  objects  of  the  Association.  They 
shall  at  their  first  meeting  elect  from  their  own  number  a  Secretary, 
whose  record  of  their  proceedings  shall  be  made  part  of  the  records  of 
the  Association. 

COMMITTEE  ON  PUBLICATION. 

XI.  The  Committee  on  Publication  shall  consist  of  the  Secretary  and 
two  active  members,  selected  by  the  Executive  Committee,  who  shall 
contract  for,  arrange  and  publish,  under  authority  of  the  Executive  Com- 
mittee, the  proceedings  of  the  Association,  including  such  papers  as  have 
been  examined  and  approved  by  the  Executive  Committee,  or  which  have 
been  submitted  to  them  by  the  latter  for  their  discretionary  action. 


XXX 


CONSTITUTION. 


REPORTS  AND  PAPERS. 

XII.  All  committees,  and  all  members  preparing  scientific  reports  of 
papers  to  be  laid  before  the  Association  at  its  annual  meetings,  must 
give,  in  writing,  the  title  of  such  reports  or  papers,  the  time  to  be  occu- 
pied in  reading  them,  and  an  abstract  of  their  contents,  to  the  Executive 
Committee,  at  least  one  week  preceding  the  date  of  such  meeting,  to- 
secure  their  announcement  in  the  order  of  business. 

MEETINGS. 

XIII.  The  time  and  place  of  each  annual  meeting  shall  be  fixed  at  the 
preceding  annual  meeting,  but  may  be  changed  by  the  Executive  Com- 
mittee for  reasons  that  shall  be  specified  in  the  announcement  of  the 
meeting.  Special  meetings  may  be  called  at  any  time  or  place,  by  con- 
currence of  two  thirds  of  the  Executive  Committee.  There  shall  be  na 
election  of  officers,  or  change  of  By-laws,  or  appropriation  of  money  to 
exceed  the  amount  at  that  time  in  the  treasury,  at  such  special  meeting, 
except  by  a  vote  of  a  majority  of  all  the  members  of  the  Association. 
Whenever  a  special  meeting  is  to  be  held,  at  least  one  month's  notice 
shall,  if  possible,  be  given  by  circular  to  all  the  members,  together  with 
the  order  of  business. 

QUORUM. 

XIV.  At  the  annual  meeting  nine  members  shall  constitute  a  quorum 
for  the  election  of  officers,  a  change  of  the  constitution,  the  election  of 
members,  and  the  appropriation  of  moneys. 

ORDER  OF  BUSINESS. 

XV.  The  order  of  business  at  all  meetings  of  the  Association  shall  be 
fixed  by  the  Executive  Committee,  and  such  order  must  be  completed 
before  any  other  business  is  introduced,  except  such  order  of  business  is 
suspended  by  a  vote  of  four  fifths  present. 

ALTERATION  OF  CONSTITUTION. 

XVI.  No  alteration  in  the  constitution  of  the  Association  shall  be 
made  except  at  an  annual  meeting,  or  unless  such  alteration  shall  have 
been  proposed  at  a  previous  meeting,  and  entered  on  the  minutes  with 
the  name  of  the  member  proposing  the  same,  and  shall  be  adopted  by  a 
vote  of  two  thirds  of  the  members  present. 
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QUORUM. 

1.  Five  members  shall  constitute  a  quorum  for  the  transaction  of  such 
business  as  may  come  before  the  committee. 

MEMBERS  RESTRICTED. 

2.  No  Elective  member  of  the  Executive  Committee  shall  be  at  the 
same  time  a  member  of  the  Advisory  Council,  if  there  is  another  mem- 
ber of  the  Association  from  his  state  or  service. 

PARLIAMENTARY  USAGE. 

3.  Cushing's  Law  and  Practice  of  Legislative  Assemblies  shall  be  the 
guide  of  parliamentary  practice  until  otherwise  ordered. 

PAPERS. 

4.  All  papers  presented  to  the  Association  must  be  either  printed,  type- 
written, or  in  plain  handwriting,  and  be  in  the  hands  of  the  Secretary  at 
least  twenty  days  prior  to  the  annual  meeting,  to  insure  their  critical 
examination  as  to  their  fulfilling  the  requirements  of  the  Association. 

5.  If  any  paper  is  too  late  for  critical  examination,  said  paper  may  be 
so  far  passed  upon  by  the  Executive  Committee  as  to  allow  its  reading, 
but  such  paper  shall  be  subject  to  publication  or  non-publication,  as  the 
Executive  Committee  deem  expedient. 

6.  All  papers  accepted  by  the  Association,  whether  read  in  full,  by 
abstract,  by  title,  or  filed,  shall  be  delivered  to  the  Secretary  as  soon  as 
thus  disposed  of,  as  the  exclusive  property  of  the  Association.  Any 
paper  presented  to  this  Association  and  accepted  by  it  shall  be  refused 
publication  in  the  transactions  of  the  Association,  if  it  be  published,  in 
whole  or  in  part,  by  permission  or  assent  of  its  author,  in  any  manner 
prior  to  the  publication  of  the  volume  of  transactions,  unless  written  con- 
sent is  obtained  from  the  Publication  Committee. 

7.  Day  papers  shall  be  limited  to  twenty  minutes,  and  evening  papers 
to  thirty  minutes  each. 

DISCUSSION  OF  PAPERS. 

8.  After  the  leading  papers  on  each  subject,  as  indicated  by  the  Execu- 
tive Committee,  have  been  read,  discussion  shall  follow,  and  be  confined 
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Strictly  to  the  subject  of  these  papers;  and  each  speaker  shall  be  limited 
to  ten  minutes,  and  shall  not  speak  a  second  time  until  after  every  other 
member  who  desires  to  be  heard,  and  then  only  for  five  minutes,  except 
by  unanimous  consent. 

9.  The  Chair  shall  notify  gentlemen  who  desire  to  speak  to  send  up 
their  names,  and  they  shall  be  called  on  in  the  order  sent  up  ;  and  he 
may,  at  his  discretion,  limit  the  time  of  speaking  to  five  instead  of  ten 
minutes,  if  in  his  judgment  it  may  become  necessary  to  do  so  in  order  to 
allow  each  one  on  the  list  an  opportunity  to  be  heard. 

PUBLICATION  COMMITTEE. 

ID.  The  Committee  on  Publication,  charged  with  the  duties  of  select- 
ing and  printing  the  papers  and  transactions  of  the  Association,  shall 
consist  of  three  active  members  of  the  Association,  and  of  whom  one 
shall  be  the  Secretary,  appointed  by  the  Executive  Committee  during  the 
session  of  the  Association,  and  selected  with  reference  to  their  facilities 
of  meeting. 

11.  All  papers  read  by  title,  and  others  not  definitely  passed  upon  by 
the  Executive  Committee,  shall  be  referred  to  the  Publication  Committee 
for  critical  examination  ;  and  said  committee  is  authorized  to  reject  such 
papers  as  in  its  judgment  are  not  worthy  of  publication,  and  to  omit  such 
others  as  cannot  be  included  within  the  limits  of  the  annual  volume. 

12.  The  Publication  Committee  shall  procure  a  copyright  on  the  trans- 
actions in  the  name  of  the  Association,  and  the  committee  shall  have  full 
charge  of  the  publication  of  the  transactions. 

APPLICATION   FOR  MEMBERSHIP. 

13.  All  applications  for  membership  must  be  made  upon  the  applica- 
tion blank  of  the  Association. 

14.  Persons  not  members,  having  prepared  papers  to  be  presented  at 
the  meetings  of  the  Association,  shall  be  proposed  for  membership  at  the 
first  business  meeting  of  the  Association. 

EXPENDITURES. 

15.  All  bills  connected  with  the  publication  of  the  transactions  shall, 
upon  the  approval  of  the  chairman  of  the  Publication  Committee  and  the 
Secretary,  be  signed  by  the  president  of  the  Association,  and  paid  by 
check  of  the  Treasurer  directly  to  the  party  concerned  ;  and  the  Presi- 
dent shall  not  approve  any  bill,  relating  either  to  publishing  or  printing, 
without  the  approval  first  of  the  chairman  of  the  committee  in  charge 
thereof. 

16.  Bills  for  current  expenses  shall  be  first  approved  by  the  Secretary, 
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then  sent  to  the  President,  and  on  his  approval  they  shall  be  paid  by 
check  of  the  Treasurer  directly  to  the  parties  interested. 

17.  The  actual  and  necessary  traveling  expenses  of  the  Secretary  and 
Treasurer  to  the  annual  meeting  of  the  Association,  and  to  one  meeting 
of  the  Executive  Committee,  shall  be  classed  as  current  expenses. 

RESOLUTIONS. 

18.  All  resolutions  presented  to  the  Association  shall  be  sent  to  the 
Chair  in  writing,  and  referred  to  a  committee  without  discussion. 

ARREARAGES. 

19.  The  arrearages  of  all  members  remitting  their  dues  for  two  years 
shall  be  cancelled  up  to  the  date  of  the  last  payment,  but  they  shall  be 
entitled  to  the  transactions  of  the  Association  only  for  the  years  for 
which  they  have  actually  paid. 

AUDITING  COMMITTEE. 

20.  An  Auditing  Committee  shall  be  appointed  by  the  Chair  to  audit 
the  accounts  of  the  Treasurer,  and  report  upon  the  same. 
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